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HOLOPHANE FIXTURES 
and REFLECTORS 


produce the greatest even distribution of light with 
minimum current consumption either for outdoor 


or inside work. 


For store exteriors or interiors, offices, auditoriums, 


theatres, hotels, gymnasiums, expositions, fairs, 








railroad station, factory, shop, cafe or hotel light- 
ing the Holophane Way is the efficient and at the same time the attractive way. 


The out door types are sturdy and weatherproof, ventilated and tapped for half- 


inch pipe suspension. 
The inside styles are artistic and dignified. 


Have us send you data on further types and their uses. 


PACIFIC STATES ELECTRIC CO. 


The Modern Electrical Supply House 





Distributors for the Pacific Coast 
LOS ANGELES OAKLAND PORTLAND SAN. FRANCISCO SEATTLE 


To NEW YORK 
by Rail and Ocean 


The through fare from San Francisco, 
same as all-rail, includes berth and | 
meals on steamer. 


SUNSET LIMITED 


3 days to New Orleans 
Ly. Third St. Station 5:00 P. M. 


Connects at 





VENTILATING EQUIPMENTS 


NEW ORLEANS 
Sprague Electric Motors for ventilating service are with Southern Pacific’s 
protected from dust and mechanical injury, liberally 


designed to withstand heavy overloads. OCEAN LINERS 


Sprague Electric Ventilating Outfits give maximum 


service with minimum attention. Sailing Wednesdays and Saturdays 


Write for Descriptive Catalogue No, 246544. 


iS SPRAGUE ELECTRIC WORKS 
OF GENERAL ELECTRIC 


For Fares and Berths Ask Agents. 


COMPANY 


nasi tas eine « Southern Pacific 


San Francisco. Rialto Bldg.: Seattle. Colman Bldg.: Los Angeles, 
THE EXPOSITION LINE — 1915 — FIRST IN SAFETY 


124 West 4th St.; Portland, Electric Bldg.; Spokane, Paulsen Bldg. 
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JEWEL CITY STARTED BY WIRELESS 


A. S. 


The claim that the Panama-Pacific International 
Exposition represents the latest progress in human 
endeavor is amply borne out by the methods employed 
to open the Exposition, methods which would not 
have been possible a short time ago—before the devel- 
opment of transcontinental wireless communicaticn 
and the Diesel engine. A wireless flash from the At- 
lantic Coast, instantaneously transmitted 3000 miles 
to the Pacific Coast, started the great Diesel engine 
in the Palace of Machinery, opened the doors of the 
palace, operated the signal siren, caused the beautiful 
fountain of energy to begin flowing and set off the 
day fireworks. The electrical methods whereby this 
was accomplished are of interest. 


LINDSTROM. 


When President Wilson pressed the button at the 
White House at noon, Saturday, February 20th, he 
completed an electric circuit over a regular Morse tel- 
egraph line to the station operated by the United 
States Navy Department at Tuckerton, New Jersey. 
This action automatically worked a relay key requir- 
ing 4 amperes, 110 volts, which set out a 10,000 meter 
wave, one of the longest used in wireless work, meas- 
uring six miles in length. The Tuckerton Station is 
equipped with a 60 kw. Poulson arc, which was on 
this occasion overloaded 50 per cent, using 90 kw. 
The 855-ft. umbrella-type antennae was charged with 
from 100 to 125 amperes. 

The wireless receiving station upon the Expo- 
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sition Grounds had been installed by the Federal 
Telegraph Company. One end of the two cables, 
which were composed of seven strands of No. 16 phos- 
phor bronze wire, was fastened at the highest point 
on the Tower of Jewels, being 435 ft. from the ground. 
The other end was anchored on the small domes of 
the Agriculture and Transportation Palaces, which 
border on the Court of the Universe, each. wire being 
967 ft. in length. A tap was brought down from both 
wires to the temporary wireless receiving station in 
the center of the speakers’ platform in front of the 
Tower of Jewels. 

A standard Federal receiving set was used, with 
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being set at 3% in. The providing of the contact on 
the 20 ohm relay at the receiving station allowed any 
flexible circuit combination to be prorated throughout 
the Exposition grounds. The four 20 ohm relays were 
connected up in series. 

The first relay was placed at the Busch-Sulzer 
Bros. Diesel Engine Company’s space, this being a 
regular Gamwell trip relay. The action of the relay 
freed a heavy weight, which in turn allowed the reg- 
ular 600 Ib. of starting air to release and start the 
500 h.p. Diesel engine, at which time it is only neces- 
sary to turn on the regular fuel supply, and the engine 
operated all of Saturday afternoon. 





Diesel Engine in Palace of Machinery Started by Wireless Impulse, 


an additional sensitive galvanometer to make local 
contacts that would actuate the local series relay cir- 
cuit. Two standard navy type 1000 ohm receivers 
were connected in series in the usual way. The re- 
ceivers were connected with the circuit until 11:40 
a. m., after which time a sensitive Hartmann-Braun 
galvanometer was substituted for the receiver. This 
is a permanent magnet and moving coil wound from 
200 to 300 ohms. It was necessary to introduce a 
crystal detector to rectify the high frequency a.c. to 
d.c. in order to positively operate the galvanometer. 
A pointer 5 in. long was connected with the moving 
coil of the galvanometer and this pointer was required 
to move % in. before a local electrical contact could 
be made. This contact was connected in series with 
a 20 ohm pony relay and four cell dry battery. The 
galvanometer is so sensitive that the touch of the 
fingers on the terminals would actually move the 5 in. 
pointer connected with the moving coil. Eight or ten 
micro-amperes were received from the Tower of Jewels 
antennae exactly at 12 o’clock noon when the Presi- 
dent touched the key which sent the long dash. The 
indicator would have swung over two inches if it had 
not been the requirement of a positive contact, this 


The second relay was mounted near the main west 
entrance of the Palace of Machinery and opened the 
main door and at the same time allowed the largest 
siren in the world to blast forth the signal that could 
be heard for ten miles announcing that President Wil- 
son had officially opened the Exposition. This siren 
was built specially by the Heath Siren Cmpany. A 
special 3-phase, 220 volts, 5 h.p. motor was furnished 
by the Westinghouse Electric & Manufacturing Com- 
pany. 

The third relay was near the large locomotive 
pier at the Yacht Harbor and set off the day fireworks. 

The Fountain of Energy in the South Gardens 
and numerous other fountains throughout the Exposi- 
tion Grounds, were allowed to gush forth water by the 
action of the fourth relay. 

It is quite natural that there would be some doubt 
as to a wireless flash starting a 500 h.p. Diesel engine, 
but after the above description it is quite reasonable 
to believe that a wireless flash could operate not only 
the engine but the numerous other appliances and ap- 
paratus. The wireless flash came in very strong and 
it is quite plausible that the current which operated the 
stiff diaphragm of the telephone receiver could operate 
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the Hartmann-Braun galvanometer and the least move- 
ment of the galvanometer coil could in turn close a 
local circuit, thereby completing the doubtful part of 
receiving a wireless signal. 

Through the active co-operation of L. F. Fuller, 





Speakers’ Platform in Front of Tower of Jewels. 


chief engineer of the Federal Telegraph Com- 
pany the receiving of the President’s touch was made 
possible. R. R. Beebee, civil engineer, was responsi- 
ble for the installation of the antennae wires and Mr. 
Murphy, assistant engineer, and others of the Federal 
Wireless Telegraph Company should be given special 
mention for the interest they took in this work which 
made possible the completion of this receiving station 
on time. W.S. Heger, Pacific Coast manager of the 
Busch-Sulzer Bros. Diesel Engine Company, said that 
the engine could not have been started by a man 
charge any better than by the action of the President 
at Washington. 





The kenotron is a high voltage rectifier recently 
developed in the research laboratories of the General 
Electric Company. Its rectifying action is due to the 
emission of electrons from a heated filament in a 
vacuum. It has already been constructed for direct 
current voltages as high as 100,000, and can be ex- 
tended to 200,000. A single instrument will rectify 
1.5 amperes, and any number can be operated in par- 
allel. It operates as satisfactorily on 100,000 cycles 
as on ordinary frequencies, and can be used instead 
of cumbersome static machines and complicated me- 
chanical rectifiers to produce high voltage direct cur- 
rent for X-ray tubes and the precipitation of dust, 
smoke, etc. It also gives great promise in high volt- 
age direct current transmission. 
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SUSPENSION INSULATOR FAILURES ON THE 
LINES OF THE SIERRA & SAN FRAN- 
CISCO POWER COMPANY. 

BY J. E. WOODBRIDGE. 

(This paper is one of several presented at a sym- 
postum on Sporadic Insulator Troubles before the 
November meeting of the American Institute of 
Electrical Engineers. The author is resident engi- 
neer for Ford, Bacon & Davis at San Francisco— 

The Editor.) 

The main high tension transmission system of 
the Sierra & San Francisco Power Company consists 
of two circuits, each 136 miles long of 2/0 stranded 
copper, from the main hydroelectric power house at 
Stanislaus, in Calaveras county, to San Francisco. 
These circuits are suspended from, or anchored to, 
steel towers on approximately 800 ft. spacing, by 
means of 5 Locke catalogue No. 273, two part porce- 
lain insulators, the same number of elements being 
used in anchors as in suspension. No arcing horns 
are used. Each insulator element is made up of two 
conical shells, the outer one 14 in. in diameter and 
the inner one 6 in. in diameter, with the usual cap and 
eye. Each element complete weighs 17% Ib., has a 
guaranteed mechanical strength of 12,000 Ib., a leak- 
age distance of 24 in., a wet flash over voltage of 65,- 
000, a dry flash over voltage of 120,000, and a test 
voltage of 105,000. The puncture test under oil of the 
elements new ran from 160,000 to 175,000 volts per 
element so tested. The maker’s recommendation of 
working voltage between wires with various numbers 
of elements per string is as follows: 


er NE ios cwiewan 30,000 Four element ......... 110,000 
Two element 66,000 Five element 130,000 
Three element ........ 88,000 


The lines are operated with solidly grounded neu- 
trals, at a nominal voltage of 60,000 volts to ground, 
or 104,000 volts between conductors. The maximum 
peak voltage is 110,000. All transformers are 
nected delta star. Aluminum cell lightning arresters 
are in use at each end of the lines. Approximately 
30,000 elements are in use on the two lines, of which 
approximately 12 per cent are in use at anchor pomnts, 
the balance being in vertical suspension. The normal 
horizontal tension of the lines at average temperature, 
no wind, is approximately 1200 Ib. 

One hundred miles of one circuit were built dur- 
ing the year 1908 and put into service at 60,000 volts 
in the same year. This line was completed and a du- 
plicate line was built in 1909 and both lines were put 
into service at 104,000 volts in May, 1910 

No precise data is available on insulator failures 
previous to September, 1912, as such failures were 
too infrequent to attract notice. Between September 1, 
1912, and November 15, 1914, there were 22 cases of 
insulator failures on these lines from all causes other 
than mechanical and known lightning. Three of those 
failures occurred at times of storms and at locations 
where, for California, lightning is comparatively prev- 
alent. Some others may have been caused in part or 
entirely by dirt such as bird droppings, and, or by high 
tension switching, but the majority occurred at times 
of no known disturbance, and showed punctures 
through the porcelain of one or more elements, indi- 
cating a reduction of the dielectric strength ma- 
terially below that of the initial test. 


con- 
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While this number of failures is insufficient to 
give very definite results by all seemingly pertinent 
classifications, they have been classified as follows 
with strikingly conclusive results in at least one case. 

First—There appears to be no greater percentage 
or earlier percentage on the line first built; 

Second—Seven failures were in anchors and fif- 
teen in suspension strings ; 

Third—Twelve failures were in supports of the 
top wire, four in those of the middle wire and six in 
those of the bottom wire. The lines are transposed 
approximately every eight miles; 

Fourth—The failures by months were as follows: 


IEE: nics nd 20s cane 0 pS EPP eer cr TY Tee 6 
PEE nce e ec ess kes cekbn’s 1 September ......ssvcccccves 3 
Ere rr rare ee 0 CORSET gv as.c'e eck bese cegenes 1 
RONG a ob den ce bos ie sesso mete 0 NOVOMDSr 2.2.05. ccccseceves 0 
ck dilee kin’? apie ks W's ek 2 DOOOTRDOE 2 i.cocc vaepeseceae 0 
OE 555.4 Sp Sk whe odie 6 hs ee ee 4 —_ 
POT ok kkk 0 a5 6 oon 90 RRS 5 WOOO ak bs coke hebad eer eee 22 


The above table shows a very definite grouping 
of the failures in the hot months. 

Fifth—The classification by time of day is as fol- 
lows: 


Midnight to 1a.m........ 0 ip, m. to 3: De Mises sseee 2 
es ae, BO BG. Wn oct ows 0 2p, mm. to 3D... occeee 1 
ee SS ee oe ee eee 3 3p. m. to 4 Pp. M... cess 0 
3a. m. tO. 4 @, Me iisecce 1 oe S:. oe ey | See 1 
4a). 80. 8 Gy Tscacccvs 2 SS. te BO. OD We casas 1 
Sh Be. 6 MMe cess 5 oo SS ee ee See ere 1 
Co. Mi BO) FR Bia sshas 0 ie, Ws ee Be oe 6 ose dct 0 
, & me te: Oe Beis aex 1 SS ey Saree 0 
8 a.m. to 9 a M......-. 0 Se we: fe eee 0 
9 a. m, to 10 @ M. coves 0 Bee BO. BE Be ins vee 2 
24 2: 40 18 es. Wh... ccays 0 11 p. m. to Midnight....... 1 
Lk. Wis SO ROOM... . cawutor 1 aie 
Moon te 1 DP. M....s0ss 0 Rss sis ines MMAeeS ere 22 


The above large number from 5 to 6 a. m. is ac- 
counted for by the fact that one circuit is usually cut 
out during the night and is built up between 5 and 6 
a. m., several] of these failures occurring as the circuit 
is built up. Fortunately this causes no interference 
with service, as the circuits are built up on an inde- 
pendent machine. If the above table shows anything, 
it is the fortunate fact that 50 per cent of the failures 
occurred between 2 and 6 a. m. 

3y localities as divided into districts each of 100 
towers, there being 913 towers in the line, the results 
show five failures in the 500 district, 14 failures in the 
800 district and 3 scattering. Only one failure oc- 
curred in the foothills of the Sierras, in which section 
the line reaches its highest elevation, approximately 
3000 ft., and where thunder storms are most frequent. 
The five in the 500 district were between towers 506 
and 515 which are situated in the Midway Hills be- 
tween the San Joaquin and the Livermore Valleys. 

The fourteen failures in the 800 district were be- 
tween tower No. 814 in San Mateo and tower No. 
898 in the Visitacion Hills, between San Francisco and 
South San Francisco, all of these towers being in a 
low flat country, with the exception of a few at the 
northerly end. Significance may possibly be attached 
to the fact that a wireless station of the Federal Tele- 
graph Company is located approximately one and a 
half miles east of the line, opposite tower 885, partic- 
ularly as ten failures occurred between towers 877 and 
898. It is more probable, however, that this group 
of failures is due to the fog conditions experienced in 
this part of the line, especially as these failures, with 
one exception, have occurred at the time of year when 
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fog is most prevalent, namely from June to October 
inclusive. 

In practically all cases, one to four elements were 
punctured from the eye to the side of the cap, this 
puncture invariably melting a round hole through the 
cast iron cap with smooth rounded edges, approxi- 
mately % in. in diameter, as illustrated by sample 
punctured element here on exhibit. The other ele- 
ments of the string are almost invariably shattered, 
presumably by heat from the flash over, and the 
petticoats of these elements frequently fall on 
strings vertically below, breaking the petticoats 
of the latter. Many elements show fused porcelain 
on the broken surfaces between the lower edge 
of the cap and the eye, but it is of course impossible 
to determine whether this fusing was caused by a 
puncture at this point, or by arcing over the broken 
surface after fracture by flash over. The switching 
at the main power house is non-automatic and line 
failures are located m the usual way by sectionalizing 
the line and building up the voltage on an independent 
machine to locate the section to be patrolled. These 
methods of operation result in considerable burning 
after the initial break down and before the insulators 
can be inspected. 


It is significant that in no case has there been 
a simultaneous failure of insulators in the two lines, 
or a simultaneous failure of insulators and any other 
high tension equipment. In one case it is possible 
that two strings of insulators on different phases of 
one line failed simultaneously, since on building up the 
line after the repair of one failure, another string 
showed bad. It is more likely, however, that in this 
case moisture collected on a faulty string while the 
line was dead and reduced the margin of insulation 
to such a point that the insulators failed on building 
up. This experience of failures always at one point 
only is I believe markedly different from that of high 
voltage power systems operating with neutrals insu- 
lated from ground. 


In order to minimize future interruptions to serv- 
ice from this cause, the Sierra & San Francisco Power 
Company started on June 1, 1914, and has just com- 
pleted, an insulation resistance test of all elements 
by means of a 1000 volt Evershed megger with a 
scale reading of 2000 megohms distinguishable from 
infinity ; 29,350 elements have been tested, of which 
380, or 1.3 per cent showed a resistance less than the 
scale minimum, 10 megohms, and as a rule threw the 
needle of the instrument against the stop which is 
considerably beyond the end of the scale. In dry hot 
weather, especially inland, practically all other ele- 
ments showed a resistance value of infinity, except 
those on each end of the string which would only come 
up to 2000 megohms. The connections at each end 
of a string were electrically the same, as the line wire 
was of course grounded. In cooler weather, partic- 
ularly near the bay, the end elements came down to 
anything from 100 megohms up, and with a wind 
from the ocean, the intermediate elements came down 
from infinity to scale values. This is somewhat sur- 


prising, as the guard ring and chain here on exhibit 
were used with proper connections to eliminate sur- 
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face leakage. On the bay section it was found neces- 
sary to wash the insulators ahead of the test in order 
to get consistent results. 

As might be expected, no relation was found be- 
tween insulation resistance and dielectric strength. 
For example, of three elements testing between 400 
and 500 megohms, two stood all the voltage of the 
company’s testing transformer, 45,000 volts, without 
failure, while the third broke down at 1000 volts. Of 
eight others, testing from 12 to 35 megohms, seven 
stood 45,000 and the eighth broke down below 2000 
volts. 


A repetition of megger tests on elements showing 
scale readings in good weather gave lower resistances 
in the second test, indicating that such readings were 





Insulator Testing Outfit. 


signs of progressing deterioration, but the large effects 
of weather conditions made it inadvisable to discard 
such insulators. 


A study of the figures on elements of low resist- 
ance gives the following ratios of interest: 

Of the 380 faulty elements, exactly one-half came 
from anchor strings, although the total number of 
elements in the anchor strings was only 3240 or 11 
per cent of the total tested. In numerous cases three 
elements in the same string of five showed this low 
insulation resistance, indicating the great value of a 
large apparent margin of insulation in the state of the 
art of insulator manufacture at the time these insu- 
lators were made. 

Of the 380 faulty elements 306 were found on the 
San Francisco bay end of the line from tower No. 704 
to the San Francisco end tower No. 913. This sec- 
tion of the line does not include the circuit first built. 

On that portion of the second circuit alongside the 
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circuit first built, about 100 miles from the power 
house to Mission San Jose, each circuit having the 
same number of insulators in suspension, viz: 9450 
within 1 per cent, the second circuit showed only three 
elements of low resistance while the first showed ap- 
proximately 40, this figure being indefinite within 10 
per cent owing to the removal of a considerable num- 
ber of elements, with shipment and some breakage 
previous to test. In the same portion of the two lines, 
the older had 240 elements in anchors of which 11 or 


‘44 per cent showed low resistance, and the newer had 


810 elements, of which 16 to 2 per cent showed the 
same. 

On that portion of the two circuits from the power 
house to the south end of San Francisco bay, the 
course of which is substantially west south west, the 
low resistance elements in anchor strings were 30 west 
of the towers and 3 east of the towers. On the balance 
of the line up the peninsula, course northwest, the 
low resistance elements were equally divided in this 
way. 

The Sierra & San Francisco Power Company also 
operates a branch transmission line from the south 
end of San Francisco Bay to the city of Salinas, in 
Monterey county, seventy-three miles long, at 33,000 
volts to ground and 57,000 volts, between conductors. 
This line is insulated with 10 in. one piece elements, 
Locke catalogue No. 2335, four per suspension string 
and five in anchors. The line was put into service in 
December, 1912, and has shown no trouble possibly 
attributable to porcelain deterioration. 

As an addition to various theories that have been 
set up to account for this action, I will cite that which 
appears to me most tenable. Under temperature va- 
riations, causing alternate expansion and contraction, 
the mass of material enclosed by and including the cap 
lags materially behind the thinner mass constituting 
the conical petticoat. This is particularly the case 
when the sun shines at such an angle that the petti- 
coat of one element shades the cap below it. These 
differences in temperature between two parts of one 
piece of porcelain cause internal stresses. In case 
any of the porcelain is over vitrified and consequently 
brittle, these stresses may cause fine cracks in such 
elements, which cracks in time would absorb moisture. 
Such stresses are of course aggravated by those set 
up, if any, by the difference between the temperature 
expansion of cast iron and porcelain, especially after 
the cement becomes relatively rigid due to age. They 
are further aggravated by tension stresses in anchor 
strings. 

Two elements showing low resistance by megger 
have been opened up by carefully sawing off the cap. 
In the porcelain of each of these elements within the 
cap fine cracks could be discovered by the use of red 
ink. Subsequent megger tests developed the rather 
surprising fact, however, that other points on the 
porcelain surface showed as low, or lower resistance 
to the pin as points near the cracks. 

Much of the above information was collected by 
Mr. M. C. McKay, superintendent of the power com- 
pany, who has had charge of the lines, and by Mr. 
G. R. MacDonald, who has: been in charge of the test- 
ing crew in the field. 
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INDUSTRIAL USES OF FUEL OIL 


BY F. B. DUNN. 
Oil Burning Locomotives. 
[Concluded.] 


To show typical operating conditions on railroads 
at present burning oil, the author has gathered the 
data presented in the remainder of this section. 
Fig. 65 shows an interesting chart prepared by a rail- 
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Fig. 65. 


way company giving the cost per mile for locomotive 
repairs, and the consumption of oil during the same 
period. 

The accompanying table gives an interesting com- 
parison between passenger locomotives and freighters 
of the consolidation and mallet types. 

The front end design of locomotive has an im- 
portant bearing on their economical operation, as the 
forward chamber is in reality a vacuum pump, which 
draws the gases and air from the fire-box and tubes 
and discharges them through the stack. The vacuum 
created depends upon the size and shape of the nozzle 
used. The tests recorded below indicate the great 
difference in efficiency which is secured with different 
nozzles. 


Evaporation 

Nozzle. Draft per hour 
POE ae bddonsvnbie ddbnwebs 10.2 inches 43,702 lbs. 
TRG? 0.0 0 ccc ce ctwaneanas 14.6 inches 49,284 lbs. 
NS kin 0 0 0 0ccns ocaueeuad 19.6 inches 58,882 Ibs. 


The size and length of the tubes also affects the 
amount of fuel consumed when coal is burned, the 
longer the tube, the less the fuel used per square foot 
of grate surface. But since the combustion of oil is 
completed so much more quickly than that of coal, 
when a coal-burning locomotive is converted to an 
oil burner the area of the fire-box must be increased, 
and the tubes shortened, to attain the highest effi- 
ciency. With this arrangement the temperature of 
the smoke box gases will be lower than that of the 
steam, showing that the tubes are absorbing all the 
heat units available. But in locomotives having long 





tubes and small fire-boxes, the combustion does not 
entirely take place in the fire-box, some unburned car- 
bon passes through the tubes in the form cf smoke, 
and as a result of the low temperature at the rear 
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Upper Chart Shows Cost per Mile for Locomotive Repairs, Lower Shows Oil Consumption. 


end of the tubes, this is precipitated in the form of 
soot. This makes necessary frequent sanding of the 
flues to remove the soot, and also lowers considerably 
the evaporation of water per Ib. of oil fired. 


Mallet 
Consoli- consoli- 
Class of engine........... 10 wheel. dation. dation. 
OUR cts cmv weeks cde eke yess Passenger Freight Freight 
Oe ee a kn ky 4 heap WG Wee May, ’08 June, ’09 Nov. '09 
oe, ee ee 2 2 2 
ee OE) a5 ow t-k owe ie neéee 17hr. 39m. 2ihr.23m, 29hr. 2m. 
NE OUI he'd s'p Gee 0-0 «34 oh oh & 13hr. 55m. 12hr.59m, 18hr, 11m. 
ere eS eee 315 174 174 
Average steam pressure ....... 196.0 196.1 194.5 
Smoke box tem. F.............. 797 738.5 451.3 
4 2, SS ee ee 44147 48103 91087 
Oe ik nb ce ks b 4 00s oes 367642 400858 759058 
Ge I, Ba a ov olde ocd cine cs 3951.6 4328.4 7692.1 
Se: I MNGi oo ba o.wedie 6 © 42 0:45 31613 34627 61537 
Evap’n lb. water per Ib. oil... 14.14 13.95 15.04 
Lb. water evap. per sq. ft. heat, 
MD EE eee ee 8.698 8.809 6.392 
Lb. oil burned per sq. ft. heat 
GUE ces ben idan eee eb6O SU 6 v008 
oe ee es eer ees ok 7 14.5 24.5 
Weight train, tons............. 342 481 1056 
Gross ton mileage.............. 107730 83694 183744 
Mk ne bo 00 000e ab O60 % + b0 6-8 0.749 0.761 0.518 
Water evap. per 1000 ton mi., 
NE PREP TOO TCE CTT eee 0.748 0.761 0.518 
ON Rr re ae ee ee 409.79 574.75 495.73 
war evap. per 1000 ton mi., 
A eS ee re ere 3413 4790 4131 
an oil burned per 1000 ton 
mi.,, ee Os ei acek eb 6.6 Mars reealaae 34.90 48.40 , 89.51 
—_ oil burned per 1000 ton mi., 
yicknh bes~d seo vehe lee cake 279.20 387.20 316.08 
msmen efficiency, per cent...... 73.84 72.83 78.52 
PI Ey Ds bcc dcessewevondesees 1719 1470 2486 
Mean i. . Pies Pace ahaa ed aslo» 1368 1222 2057 
SAID TAO. 6 6 ccc ccccseccccccces 231 2564 4001 
Sise cylinder, 1M... ..6ceccccvses 22x28 22x30 26 & 40x30 
Diam. of drivers, in............ 63 57 57 
Weight locomotive, lb.......... 203300 208000 425900 
Weight on drivers, Ib........... 160000 187000 394150 
Weight of tender, Ib........... 138070 134745 169765 
Beating surface, sq. ft......... 299 3403 6394 
Feed water heater, heating sur- sane 


BROG, DE Than ces ceccctewescce covese 
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INSIDE WIRING METHODS 


By JOHN CARRELL 


Feeder Circuits. 


All connecting links or go-betweens are such va- 
riable quantities that any rules made to govern them 
must be very flexible. Feeder circuits connect branch 
circuits with the service circuit. Their plotting de- 
velops many interesting problems. The circuits, taken 
alone, are simple enough, but the conditions which de- 
termine what they shall be are many. 


Most of the code rules which govern feeder cir- 
cuits are those which treat the protection of wires by 
automatic cut-outs. The code specifies the minimum 
size of wire and maximum rating of fuses for branch 
circuits of 660 and 1320 watts capacity, and sets forth 
the method which shall be used to determine the size 
of both wires and cut-outs for branch circuits of 
greater capacity; but the minimum size of wires for a 
feeder circuit is determined by the size of the fuses 
which will properly protect those wires (rule 23e 
code). It may be well to state that, other than the 
rule mentioned, the good book contains no provision 
which touches upon the size of wire for other than 
branch circuits. 


In laying out an installation every reasonable 
effort must be made to group branch circuit cutouts in 
easily accessible places for convenience and safety of 
operation. At one time the tree method of wiring 
was largely used. A feeder circuit was run through 
a building and branch circuits were promiscuously 
tapped thereto, the cutouts located in any out-of-the- 
way, out-of-sight place. Considerable hazard was 
eliminated by adopting the group system. The tree 
method is no longer used except for the lighting of 
docks, tunnels, very large mills, etc. 

Feeder circuits for lighting installations are usu- 
ally either two or three wire circuits supplied from 
direct current or single-phase two and three wire sys- 
tems. In the two-wire system the lamps are of course 
connected in multiple. In the three-wire system the 
lamps are in effect placed in pairs and connected in 
series across the circuit. A three-wire circuit is a two 
pole circuit with a balance wire or neutral placed be- 
tween the outside wires. The advantage of this ar- 
rangement is that twice the voltage for which the 
lamps are designed may be applied to the feeder cir- 
cuit. 

If 150 40-watt, 120 volt lamps, are supplied by 
means of a two-wire circuit, the total lamp capacity 
will be 6000 watts, the current 50 amperes and, 
neglecting drop of potential, the minimum size of the 
wire will be No. 6. If the same number of lamps are 
connected so that half are on each side of a three-wire 
circuit, and with the voltage on the outside wire dou- 
bled, the total lamp capacity will still be 6000 watts, 
but the current will be 25 amperes and No. 10 wire 
will fulfill the minimum requirements. The neutral 


wire is required to be as large as the outer conductors. 
Thus three wires of No. 10 gauge will suffice instead 
of two wires of size No. 6, for the same number of 
lamps. 

It is obvious that the use of a three-wire circuit 
will be a great saving in potential drop over that of 


the two-wire plan. If in the example the single dis- 
tance had been 50 feet, a potential of 2 volts would 
have been used in forcing a current of 50 amperes 
over the two-wire feeder circuit, while in the three- 
wire circuit the loss in potential would have been 2.5 
volts, the percentage being respectively, 1.66 and 1.04 
per cent. 

If in the example all of the 75 lamps connected 
to one side of the three-wire circuit were burning and 
only 15 lamps on the other side were lighted, the neu- 
tral wire would carry current for 60 lamps. If the con- 
tinuity of the neutral were destroyed at such a time 
the 75 lamps on one side would be thrown in series 
with those of the other side, impressing a much greater 
voltage on the 15 lamps than that for which they were 
designed. The resistance of a 40 watt, 120 volt lamp 
is 360 ohms; the combined resistance of the 75 lamps 
is 4.8 ohms; the combined resistance of the 15 lamps 
is 24 ohms, and the total resistance 28.8 ohms. The 
current forced through the lamps would be 8.33 am- 
peres and the pressure impressed on the 15 lamps ap- 
proximately 200 volts. Thus would the theory that 
the life of an incandescent lamp decreases with the in- 
crease in voltage be verified in very rapid order. 

Certain precautions are necessary to insure the 
continuity of the neutral wire. The code provides that 
fuse protection for that wire may be omitted if the 
carrying capacity is ample and the rules for grounding 
are observed; also the use of any switching arrange- 
ment which will open the neutral wire, without open- 
ing at least one of the other wires with the same oper- 
ation is prohibited. 

When the plans and specifications of a proposed 
installation do not indicate the exact location of dis- 
tributing centers or state the maximum drop of po- 
tential allowed, the estimator will, if competition be 
keen, locate the centers and plot the feeder circuits 
from the view point of installation cost. If the cost 
of running the branch circuits to the place of connec- 
tion with the service circuit is greater than the cost 
of installing a cut-out cabinet and a feeder circuit, the 
cabinet will be installed. If an installation is of such 
size as to require several cut-out cabinets and the en- 
tire current supply is to be measured by one meter, 
the cheaper method of connecting the cabinets will 
be to run one feeder circuit for all of them, decreasing 
the size of wire as the required current supply is 
diminished. This method of feeding is called the 
conical method. 

If in a flat having four branch circuits supplying 
60 lamps of 40 watts each, a cut-out cabinet were 
installed and a feeder circuit of two No. 10 wires run 
thereto, the job would be more satisfactory from the 
tenant’s point of view then if the branch circuits were 
carried an extra distance of from 60 to 75 feet to the 
meter board. There is a remote possibility that all of 
the lamps would be lighted simultaneously, perhaps 
once in every three or four years, but the average con- 
dition would find not more than 15 or twenty lamps in 
use. A circuit supplying the more frequented rooms 
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be supplying a very few lamps. The two No. 10 
wires provide safe carrying capacity for all the lamps 
when lighted at once and permit one or two circuits 
to be fully loaded without an appreciable drop in volt- 
age. 

In a residence having several cut-out cabinets sup- 
plied by one conical feeder circuit figured for safe 
carrying capacity, the simultaneous demand on the 
feeders would cause a smaller drop in potential than 
if each cabinet were supplied by a separate circuit. 

In buildings of multiple tenancy, such as apart- 
ment houses, where each tenant requires a separate 
meter, the practice is to group the meters in some first 
floor or basement location. The chief advantage of 
this method is in point of accessibility to service con- 
nection of competing companies. If an entire district 
is supplied by one company, the advantage of the ten- 
ants were best served by running conical feeder cir- 
cuits to distributing centers which included the 
meters ; these centers placed in public halls, rear stair- 
ways or places conducive to easy meter reading. The 
maximum simultaneous demand for current would be 
much less than the connected load and a liberal de- 
mand factor could be used in calculating the size of 
such feeder wires. The amount of copper could be 
reduced to a considerable extent and still leave a com- 
fortable margin to take care of potential drops. 

Sometimes the cheaper method is the best. From 
the standpoint of common honesty, the owner is en- 
titled to the best possible service for the money ex- 
pended, something that the distributing system which 
shows the smallest potential drop would seem to 
fulfill. Thus, whenever centers of distribution can be 
economically installed and conical feeder circuits used 
the interest of the customer is best served. 

The greatest number of telephone messages per 
capita reported by the U. S. Bureau of the Census is 
282, reported from California, double the average 
throughout the country. The greatest telephone 
density was found in Iowa, where there were 171 tele- 
phones per 1000 population. California was a close 
second with 168. 


Examinations for electrical sub-inspector is an- 
nounced by the U. S. Civil Service Commission on 
April 7, 1915, to fill a vacancy at $4.16 per diem, in the 
office of the Inspector of Engineering Material, U. 
S. Navy, Pittsburg, Pa. The duties of the position 
cover the shop inspection and testing of all types of 
generators, transformers, motors, motor generators up 
to 300 kilowatts capacity, together with their controll- 
ing apparatus, and the appointee must be capable of 
making all calculations and deductions connected 
therewith. The work of the sub-inspector will require 
travel and temporary location at the various manufac- 
turing plants where contracts for the Navy Department 
are being carried out. Competitors will be examined 
in theoretical and practical questions and calculations 
in electricity (60 points) ; training and experience (40 
points). Applicants should have two years’ training 
in electrical engineering in a technical school of recog- 
nized standing, and in addition not less than two years’ 
experience in general inspection and testing of a char- 
acter corresponding to the duties as outlined above. 
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ELECTRO-MANUFACTURE OF NITRATES. 


BY MAXWELL ADAMS. 
(This discussion on the fixation of atmospheric 
nitrogen was presented at the Nevada Welfare and 

Development Conference held at Reno, February 

6, 1915. Professor Adams is connected with the 

University of Nevada.—The Editor.) 

The problem before us is to transform the alkali 
of the deserts and inland lakes of Nevada into sodium 
nitrate by utilizing the electricity generated by the 
hydro-electric plants. I wish to discuss the problem 
under the following heads: (1) Natural resources, 
(2) value of the product produced, and (3) the possi- 
ble cost of production. 

Cheap electrical power is abundant in Nevada. 
Much of the water now under control goes back into 
the streams through spillways. Much water power 
is still undeveloped. 

Along the eastern slope of the Sierra Nevada 
Mountains all the way from Owens Lake through 
Nevada and eastern Oregon, are large supplies of soda. 
Soda Lake, near Fallon, according the U. S. Geolog- 
ical Survey reports, contains about two million tons 
of soluble salts, a large proportion of which is sodium 
carbonate. Owens Lake in California and deposits in 
eastern Oregon furnish an almost unlimited supply 
of alkali. 

There are three variations in the method of apply- 
ing the electric arc for oxidizing the nitrogen of the air. 

1. Birkeland-Eyde process, arc drawn out by mag- 
net. 

2. Schonherr process, arc drawn out by a helical 
current. 

3. Pauling process, horn electrodes. 

These methods all produce chemical reaction be- 
tween gaseous oxygen and nitrogen in intense elec- 
trical fields. Potential differences of thousands of 
volts are used and in the arcs currents and high tem- 
peratures accompany the use of intense electrical fields. 
In all these methods the aim is to have the electrical 
discharge take place in gaseous oxygen and nitrogen, 
to eliminate as far as possible the effect of the metallic 
electrodes, by cooling them with a current of water 
flowing through them, and to spread the arc as far as 
possible in order to treat a large volume of gases. 

I will not deal at length with the chemistry in- 
volved, for that would be of little interest at this time. 
Suffice it to say that the oxygen and nitrogen com- 
bine to form a mixture of nitrous and nitric oxides 
and when these gases are run into water they form a 
mixed solution of nitrous and nitric acids. In the pres- 
ence of sodium carbonate, sodium nitrate and sodium 
nitrite would be formed, accompanied by the evolu- 
tion of carbon dioxide. The details of oxidizing the 
nitrites to nitrates, the evaporation and crystallization 
of the resulting salt, are matters of detail and would 
offer no serious obstacles to the engineer. 

The fixation of atmospheric nitrogen by artificial 
means has been the ambition of many chemists and 
only in the last few years has the realization been 
within the sphere of possibility. The importance of 
the problem will be evident when we realize that all 
living matter requires nitrogen. Deprive animals or 


plants of food containing nitrogen and they will at 
once perish. But the nitrogen to be a food must be 
may be fully loaded while the other circuits may each 
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combined. Animals cannot absorb it when in the free 
state and plants only with excessive slowness. Be- 
fore the nitrogen can be rapidly and usefully assim- 
ilated by living matter it must be “fixed” by combi- 
ing it with some other element. 

The world’s source of “fixed” nitrogen, up to the 
present time, is chiefly from the nitre deposits of South 
America. But this source is entirely inadequate and 
is rapidly becoming exhausted. At the present rate 
of consumption the supply is estimated to last only 
about twenty years. And our rate of consumption is 


a 


JOURNAL OF ELECTRICITY, POWER AND GAS 





191 


every five years. These figures indicate a ready mar- 
ket for any supply of nitrate that is likely to arise for 
some years to come. Nitre at a port of entry in the 
United States, at the present time, sells for about $45 
a ton in the crude state. 

Several factories are now carrying out the elec- 
trical fixation of nitrogen successfully. A number 
of years ago the Atmospheric Products Company of 
America established a factory at Niagara Falls and 
attempted the manufacture of nitrates under patents 
issued to Bradley & Lovejoy, but the project was a 


y= Teil mel is ee hitb a ep ae AFD. 


Nitrate Furnaces in Norway. 


constantly increasing. More than two million tons 
are annually exported from South America, at a value 
of something over 60 million of dollars. The world’s 
consumption has practically doubled every ten years 
since 1860. 

Nitrates find application in many and varied in- 
dustries. It is difficult to collect statistics of the im- 
mediate present, but for purposes of comparison the 
following data of 1905 will serve to show the yearly 
quantity and value of the nitrates and the nitrogen 
containing products used. 


Nitric acid, 54.190 tons, valued at...........2. ce eeees $ 5,232,527 
Fertilizers, $3,691,771 tons, valued at..........cccceees 56,937,634 
Explosives, 181,874 tons, valued at......... erverme Sy 
Dre. stutls, Geet tome, VWRIWOR Of... 6 cv ccc ciwes . 2,665,134 


Pyroxylene plastics, 1,483 tons, valued at............ 


This gives a total of more than 95 million dollars. 
The value of these products have almost been doubling 





financial failure. There are, however, a number of 
successful enterprises of this nature in Europe, notably 
in Switzerland, Southern Bavaria, along the Rhine 
and in Norway. 

The factory at Notodden in Norway, using the 
Birkeland-Eyde Process, probably will furnish the best 
illustration of satisfactory development. They began 
operations in 1906 and for the first two years the an- 
nual output was 2000 tons of calcium nitrate. In 1908 
the output was increased to 9700 tons and in 1909, 
20,000 tons. In 1911, they shipped into Germany 
alone, through the port of Hamburg 14,492 tons and 
at the present time their annual output is somewhere 
near 100,000 tons, with additional power facilities still 
under construction. Before the outbreak of the Eu- 
ropean war this firm was laying down the lime nitrate 
in New York at $38 a ton in successful competition 
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with Chili saltpeter at $45 a ton. Sodium salt which 
could be manufactured from the carbonate in Ne- 
vada, for some purposes is more valuable than the 
calcium compound. 


When oxygen and nitrogen combine to produce 
nitric oxide there is a consumption of 43,000 calories 
of heat. The amount of energy used in this reaction 
is therefore about 1.7 (10)” ergs for 126 grams of 
nitric acid or 160 grams of sodium nitrate. According 
to the best authorities 80 grains of nitric acid can be 
made per kilowatt hour or energy consumption of 
5 (10)” ergs. This indicates an efficiency, for pub- 
lished methods, of only about 4 per cent. Doubtless 
the efficiency of the modern factory is much higher 
than this. At one cent per kilowatt hour for elec- 
tricity, calculated upon the basis of these data, it 
would cost about $85 a ton to produce sodium nitrate 
from sodium carbonate. If the efficiency of the pro- 
cess could be raised to about 20 per cent, which does 
not seem unreasonable, the conversion could be made 
profitable. 

If the efficiency of the method could be improved 
so that sodium nitrate could be sold for $6 or $8 a 
ton, not only Nevada but the whole world would be 
benefitted. Probably no one other scientific develop- 
ment would so materially add to the economic well 
being of the people as this. In the last 30 years 
Germany has been able, largely by the use of nitrates, 
even at the present price, to almost double the yield 
of grain per acre over the entire empire. Surely the 
problem of nitrogen fixation should appeal to every 
one interested in the development of Nevada and the 
conservation of our resources. Our unused water falls 
represent an equivalent of nitrogen salt continuously 
going to waste instead of being used. 

Whether Nevada intends to utilize her waste water 
power and her natural resources depends in large 
measure upon whether she is willing to pay the price 
for their development. Before sodium nitrate can be 
profitably made from sodium carbonate there must 
be much unsuccessful, discouraging, experimental 
work done. I would have no one understand me as 
claiming the project to be on a practical commercial 
working basis, merely waiting for capital to insure 
its success, but I see no probable obstacle in its way. 
Of the four constituents of industry, raw material, 
labor, capital and brains, all are more easily trans- 
ported than the crude materials, upon large tonnages 
of which the industry must depend. Cheap power 
will attract manufacturers just as cheap land attracts 
farmers. We have the raw material and the power, 
labor, capital and brains ought to be procurable. The 
high price of labor should not be an insurmountable 
obstacle in the way of production in this country. 
President Saunders of the Ingersoll-Rand Company 
in giving his fellow engineers the benefit of his per- 
sonal observations on manufacturing in Asia and Eu- 
rope, says “that manufacturing centers are not deter- 
mined by abundance of cheap labor; efficient labor 
and the best tools are the requisites for manufacturing 
supremacy. The Japanese steel works with cheap labor 
cannot compete with the American manufacturer with 
high priced labor.” 
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DISCUSSION ON THE DIESEL ENGINE. 
BY F, C. FINKLE. 


(The following remarks are taken from a discus- 

sion on Prof. W. H. Adams’ paper before the Los 

Angeles meeting of the American Society of Elec- 

trical Engineers, January 15, 1915. Particular em- 

phasis is laid upon its disadvantages under a poor 

load factor as compared with the steam turbine.— 

The Editor.) 

F. C. Finkle.—I have frequently had occasion to 
analyze the Diesel engine in comparison with steam 
and electric installations in Southern California. But 
like Mr. Koiner I have found no instance, in which I 
could recommend the Diesel engine up to the present 
time. Most of the installations called for are for aux- 
iliary plants, either to pump water to supplement grav- 
ity sources at certain seasons of the year, or as aux- 
iliary installations to generate electric power in con- 
nection with hydroelectric plants. Most of the former 
class of installations have load factors ranging from 
15 to 25 per cent. This is because the great majority 
of pumping plants, installed for irrigation in this sec- 
tion of the country, are to supplement the flow of the 
natural streams, which are low for a few months each 
year. 

In other cases the amount of water required from 
pumping plants is limited, owing to the fact that the 
irrigation season, for which they are used, only covers 
from three to four months. An instance of this kind 
is the apple industry in the mountain valleys of South- 
ern California, where irrigation is usually practiced 
for three months, and mever to exceed four months out 
of twelve. 

An installation of this kind aggregates nearly 1000 
horsepower in the Yucaipa Valley. Another 450 h.p. 
unit is to be added during the present year. In this 
case, however, like so many others, the load factor is 
low, as the plants are not operated more than a part of 
the time during the three or four months’ irrigation 
season. The apple orchards in this locality have been 
planted for about three or four years, and the present 
requirements only impose a load factor of 12 per cent 
on the pumping plants; and it is believed, when the 
orchards are in full bearing, that the pumping plant 
factor will not exceed 25 per cent. 

There are few exceptions to what is now stated. 
The only important ones being at Corona, the case 
to which Prof. Adams referred, where sole reliance 
on pumped water for citrus orchards is the case, and 
the pumping plant at Glendora, where all of the water 
for those citrus. orchards is pumped from underground 
sources. While I do‘not know the load factor either 
at Corona, or at Glendora, where the Diesel engines 
have been installed, it is probable that under condi- 
tions like these it may eventually become as high as 
35 to 40 per cent. 

It seems probable that the comparative estimate 
given by Mr. Clark illustrating the operation of a 
steam turbine unit and a Diesel engine is more nearly 
correct than Prof. Adams’ table. Mr. Clark coincides 


more nearly with the data gathered by the speaker in 
making reports on a number of proposed installations 
now under consideration. 

In this connection there are two matters, which 
should be emphasized. 
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First, the difficulty of securing efficient help for 
operating the Diesel plants. For operating steam or 
electric plants, one has little diffificulty in finding good 
help. Installations of this kind have been so long in 
this country, that large numbers of men are trained 
to handle them efficiently. With the Diesel engines 
there is quite a difference, as few men have had ex- 
perience in their handling and operation. Men who 
have been in charge of other types of plants, are prob- 
ably prejudiced, in addition to being inexperienced in 
the handling of the Diesel engines. Neither, can those 
who have had experience with other types of internal 
combustion engines, be relied upon, as the Diesel en- 
gine is really more complicated and demands greater 
care, particularly in relation to air pressure and opera- 
tion of the fuel nozzle. 

The second matter is that of depreciation. They 
know more about this in Europe, where the selection 
of materials and adjustment of proportions has been 
made more of a science in the construction of Diesel 
engines. But in this country our experience with 
these engines is limited to a short period, and no 
standards for weights, dimensions and composition 
of materials has been determined upon. 

These conditions have been brought out by many 
statements in Prof. Adams’ paper. As a matter of 
fact we know very little about the actual depreciation 
of Diesel engines, particularly those of the American 
make. It is desirable that all having such information 
should make it public together with reliable data bear- 
ing on the subject. 

The Diesel engine cannot be considered seriously 
in connection with auxiliary power plants to supple- 
ment hydroelectric power in California. The load 
factor on the auxiliary plants is always low, as they 
are used for carrying short peaks and for taking care 
of interruptions in the service of hydroelectric plants. 
Not only does this fact show that the Diesel engine 
cannot be thus used, but as it cannot be overloaded 
to any extent, its use in competition with the steam 
turbine for this class of service, must be barred. 

The load factor of such installations is always 
below the point, where the Diesel engine can become 
profitable. I have data concerning many of these aux- 
iliary power plants in California illustrating this point. 
One of which I recall at this time is the Los Angeles 
No. 3 steam plant of the Southern California Edison 
Company. Prior to 1911, while consulting engineer 
for this company, the load factor on that plant was 
only 16 per cent. This was also before the Long Beach 
steam plant was placed in operation. At such a load 
factor, with the present cost of fuel oil, the Diesel in- 
stallation is not a competitor of the steam turbine. 

F. H. Cohle and T. J. Royer.—With reference to 
the comparison of a 600 kw. Diesel engine and steam 
turbine unit, Prof. Adams’ figures for, the heat bal- 
ance in a turbine plant are not corrbborated by any 
recognized authority. onesie Te ; 

The figure of 23 per cent of the total energy of the 
fuel converted to brake h.p. is too high and is not 
borne out by any known data on modern day prac- 
tice. In Proceedings of the A. I. E. E. for June, 1914, 
a paper by Messrs. Stott, Pigott and Gorsuch, en- 


titled “Present Status of Prime Movers,” pages 984-- 


985, a similar figure of 24 per cent is given, but it Is° 
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explicitly stated that this is for the turbo-generator 
alone and means that the turbine converted 24 per cem 
of the heat energy in the steam supplied at the throttle 
into kw. hours. The corresponding figure for brake 
h.p. (98 per cent gen. eff.) is 24.5 per cent. This is 
a statement of the performance of a 20,000 kw. steam 
turbine operating on 175 Ib. steam pressure, 100 de- 
grees F., superheat, 28.5 in. vac. on 100 per cent load, 
turbine water rate 11.2 lb. per kw.-hr. 

The B.t.u. rate given is 14,000 B.t.u. per kw.-hr. 

The B.t.u. in 1 kw.-hr. are 3415. 


3415 B.t.u. 
The ratio of —————— = 243 is therefore 


14000 B.t.u. 


the thermal efficiency of the turbo generator alone and 
not plant efficiency. 

Results and data obtained in every day operation 
in a local modern large steam turbine plant are as 
follows: 





ey ED o's OC new SRR SOc atncdeenesecdqeesues 200 Ib. 
SE cee'd in ciwhee c4Na WOds dese daebeeeheweevicss 200° F. 
po ne ee 29 in. 
Water rate (guaranteed) per kw.-hr.............. 13.7 Ib. 
Eff. of plant kw.-hr. per bbl. of ojl............... 295 kw.-hr. 
Total heat steam at 214.7 lb. absolute pressure... 1,309.7 B.t.u. 
ee OR ES OE eee 3,415 B.t.u. 
B.t.u. in steam required per kw.-hr. 
13.7 lb. & 1309.7 (B.t.u. per lb. steam) —..... 17,920 B.t.u. 
3,415 
EOE. turbo-Gem. sm oe cece cece cc cece 19.0%, 
17,920 
Eff. turbine alone or 3,415) (net thermo- ) 
-97 )——3520—(dynamic eff.)— 19.6%, 
17,920) 17,920 
Plant eff. tur- 295 & 3,415 
bine and gem. mo mn... ee eee cece eee 16.1%, 
6,220,000 (B.t.u. per bbl. fuel oil) 
16.1 
Plant eff. at turbine shaft, b.h.p. - We kesswtsss 16.6% 


Total of boiler losses given in Prof. Adams’ paper 
is 23 per cent, corresponding to boiler efficiency of 
77 per cent. This figure appears too low as at a local 
steam turbine plant a boiler efficiency of 85 per cent 
is maintained in every day operation. 

A conservative figure for total boiler losses in a 
large modern steam turbine plant should be 15 per 
cent. 

Steam pipe radiation and engine room auxiliaries 
are not accounted for in Prof. Adams’ paper. Referr- 
ing to the paper entitled “Power Plant Economics” 
by Mr. H. G. Stott in A. I. E. E. Transactions for 
January, 1906, page 3, the figure given for these losses 
is 3.5 per cent, which appears reasonable. 

The figures given for engine radiation and friction 
losses in the paper are 3 per cent and 6 per cent re- 
spectively, of the total heat in fuel. Here again a con- 
fusion has been made of per cent of energy in the 
steam supplied to throttle and per cent of total en- 
ergy in fuel. In Mr. Stotts’ paper as above referred 
to he. gives engine radiation in modern machines em- 
ploying improved methods for heat insulation as negli- 
gible. The figure of 6.0 per cent for engine friction is 
given by Mr. Stott in the same paper, but his fig- 
ure is 6 per cent of the indicated h.p. of the turbine, 
and a corresponding figure for engine friction reduced 
to per cent of total heat energy in fuel, then becomes 
16 per cent of 6 per cent or 1.0 per cent. 

It is not possible to measure exhaust loss directly 
on account of lack of knowledge of the condition of 















































194 


the steam when exhausted to the condenser. There- 
fore the extent of the loss due to the rejection of heat 
to the condenser can only be determined by a process 
of elimination and to do this it becomes necessary to 
construct the heat balance which is as follows: (Data 
being based on every day plant performance of a local 
large steam turbine plant). 


Heat Balance. 








I OR: BODE. yo cw ns oaths ob bis ie end de DOkS sade is 8 & 
a RR ae oe rr a es a ae eee 4 @& 
DUPRE COE. BME. BOON 60.6560 Wb These pe See tec ivees 3 GD 

pe Se MONE START REE ETE TC eee ee. 1 &G 
Energy utilized in turbine and gen. (85% «K 199,).... 16.1 % 
Condensation, friction and engine aux............... 90%, 
PINE GORD os i's Sncnwns cs ou baa ss 6s one w Us we Saba sb 8 o'.8 62.00%, 

OU iba 0.60 6500 h mas denna ha maed ess Rakes Ka 100.0 % 


The exhaust loss in thus shown to be 62.0 per 
cent. 

Mr. Stott’s paper in proceedings of A. I. E. E., 
1906, gives 60.0 per cent. Koester “Steam Electric 
Power Plants” gives a figure of 61.00 per cent. Prof. 
Adams’ figure of 45 per cent is thus approximately 17 
per cent of the total heat in the fuel too low. 

While both Prof. Adams and Mr. Clark’ have 
compared the yearly cost of power for steam turbine 
and Diesel engine plants of 600 kw. capacities, Prof. 
Adams has based his heat balance on large steam tur- 
bine plant performance. The above heat balance is 
therefore constructed on a similar basis. The above 
discussion is undertaken only for the purpose of 
establishing a proper heat balance for the steam tur- 
bine. Unfamiliarity with the Diesel engine precludes 
any analysis of its heat balance. 


Financial Aspect. 


There is one other phase of this matter that has 
not been touched on by either Prof. Adams or Mr. 
Clark, and that is a comparison of the cost of power 
from central stations with costs of power generated 
in steam turbine and Diesel engine plants. With a 
25 per cent load factor the energy generated per year 
is as stated, 1,314,000 kw.-hr. 

The cost of this energy from the turbine plant 
would be: By Prof. Adams, $20,190; Mr. Clark, 
$18,674. From the Diesel engine plant: By. Prof. 
Adams, $19,210; Mr. Clark, $20,754. 

Now this energy could be bought from a public 
service corporation for $14,454 at 1.1c per kw.-hr., this 
amounting to a saving over the turbine plant of $5700 
according to Prof. Adams, and $4200 according to Mr. 
Clark. 

For the Diesel engine plant the saving would be 
$4700 according to Prof. Adams, and $6300 according 
to Mr. Clark. 

Now if the load factor were increased to 40 per 
cent, a condition decidedly favorable to the turbine 
and Diesel plants, the kw-hr. per year would be in- 
creased 60 per cent and would then be 2,102,400 kw.-hr. 
This energy could be purchased from the public serv- 
ice corporations for $19,800 at 9.5 mills per kw.-hr. 

To generate the same amount of energy in the 
steam turbine plant would cost as follows: wages, lu- 
brication, miscellaneous and maintenance remaining 
the same, water and fuel would be increased 60 per 
cent the figures for the turbine plant would then be 
according to Prof. Adams, $25,000; according to Mr. 
Clark, $23,500. For the Diesel Plant: According to 


JOURNAL OF ELECTRICITY, POWER AND GAS 





[Vol. XXXIV—No. 10 


Prof. Adams, $21,800; according to Mr. Clark, $22,900. 

Again there is a saving in favor of purchased 
power of $2000 to $5800 per year, depending on the 
figure chosen; $4000 is a conservative estimate of the 
saving to be effected by purchased power on a basis 
of 25 per cent load factor, for the steam turbine and 
Diesel plants ; $2000 is a conservative estimate of the 
saving to be effected by purchased power on basis of 
40 per cent load factor for the same plants; $4000 will 
pay the interest on $66,666 at 6 per cent; $2000 on 
$33,333, which sums would then be available for busi- 
ness investment. 

These figures are very conservative since the de- 
preciation and obsolescence as figured in both Prof. 
Adams’ and Mr. Clark’s papers is 6 per cent, whereas 
the history of the modern steam turbine installation 
shows that this figure should be at least 10 per cent 
and has been 15 per cent, and is at least as high for 
the Diesel engine. 

The reliability that can be expected of central 
station service is so superior to that which could be 
expected from either of the types of plants referred to, 
that comparisons are unnecessary. 








LETTERS TO THE EDITOR. 
Cost of Aqueduct Construction. 

Sir:—The publication, in your issue of Febru- 
ary 20, 1915, of the statement by Mr. Lippincott, in 
regard to the Los Angeles aqueduct expenses, is the 
most valuable contribution to the engineering litera- 
ture of the day. Ever since the beginning of construc- 
tion on the Los Angeles aqueduct, representations 
have been made publicly with the sanction of those in 
charge of the work, that never before has any work 
been executed with such high efficiency and_ little 
waste. Further, it has always been stated that the 
work was done within the estimate of cost, as orig- 
inally made by the engineer. 

The whole matter now becomes clear, and that 
which has heretofore been more or less mysterious, 
is made plain. The way in which the cost of the aque- 
duct construction was made to correspond with the 
engineer's estimates, was by charging to overhead ex- 
pense all of the construction equipment, tools, etc., 
for doing the work. The ordinary method is to charge 
these things to construction. This is the way engi- 
neers understand estimates of cost. * * * * * The 
account thus charged appears to be a total of nearly 
$3,000,000 and amounts to 18.2 per cent of the cost of 
permanent structures and waterway. Thus, if the esti- 
mate of cost by the engineers has not been exceeded, 
it is not due to the infallibility of the estimate, but the 
peculiar method of bookkeeping adopted. 

In this way the overhead expense of the Los An- 
geles aqueduct has been made to appear at 33.64 per 
cent of the cost of construction, and this exclusive of 
interest during construction. If we make the deduc- 
tion of 18.2 per cent ,the overhead expenses become 
15.44 per cent of the cost of construction, as carried 
on the aqueduct books. 

Even this is a large percentage, which disproves 
the claim of great efficiency heretofore made in the 
management of the Los Angeles aqueduct. Partic- 
ularly is this true, when we recall the fact, that the 
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salary of the chief engineer, during the entire period 
of nearly 10 years, together with the many other pre- 
liminary expenses, amounting in all to a considerable 
sum, have been paid out of the water department 
funds, and do not even appear in the figures given out. 

The Los Angeles aqueduct, * * * * * * 
shown to be far below the average of private construc- 
tion works in California, with which it may be com- 
pared. * * * * In considering the revelation thus 
made; namely, that the estimate of cost on the Los 
Angeles aqueduct has been exceeded by more than 18 
per cent by a proper method of bookkeeping, and that 
the real overhead expenses have been over 15 per 
cent, not counting the chief engineer’s salary, and 
many other items, let us not forget the many imper- 
fections of the work, the grave defects therein and 
the numerous disasters which have occurred as a con- 
sequence. 

Some of these were discussed in a former contri- 
bution to your columns, but since that time: namely, 
during the early part of the present year, another 
event, which is worthy of mention has occurred. The 
concrete facing on the upper side of the lower Haiwee 
dam gave way, causing another slide into the reser- 
voir. Previously the face had been covered with rock 
riprap, but, after a slide occurred, the face of the dam 
was repaired and the whole covered with a concrete 
curtain wall. As stated this gave way and further re- 
pairs had to be undertaken. 

This last occurrence lends further verification to 
the statement of critics on the Haiwee dam, that the 
fill was made of material, which when saturated, pos- 
sesses a marked tendency to assume a flat angle of re- 
pose and, therefore, cannot be kept in place by paving 
the slope with concrete. 

Respectfully, 


is 


F. C. FINKLE, 
Consulting Engineer. 

Los Angeles, Cal., Feb. 25, 1915. 

Public Utility Districts in Oregon. 

Sir:—Replying to the article published in the 
Journal of Electricity, Power and Gas of February 6, 
1915, I wish to say: 

The writer in his account of the attempt to pro- 
mote a municipal district in the County of Hood River, 
Oregon, in the spring of 1914 is accurate and fair 
enough except in the impression he leaves in the 
minds of his readers in his closing sentences. Unin- 
tentionally, perhaps, he leaves the impression that the 
community of Hood River registered by its vote a 
sentiment in opposition to the idea of community or- 
ganization for the development and distribution of 
electric energy or other public utility. 

The facts are that public sentiment here will de- 
cidedly favor such organization. The large vote last 
April was only in opposition to the particular plan 
proposed at that time. 

The committee which was delegated to formulate 
a plan made the mistake of leaving out of considera- 
tion the town of Hood River. They proposed to cre- 
ate a municipality from a rural district, make a small 
development, financed by bonding the lands included 
in the new municipality and entering the utility busi- 
ness in competition with the two electric companies 
already operating in this field. 
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Even those who were most enthusiastic for com- 
munity organization saw that the plan lacked essen- 
tials to make it successful and joined in 
against it. 

Probably Hood River Valley, as your correspond- 
ent has stated, is more generally supplied with electric 
energy, throughout its rural district, than any other 
community in the state. The people here recognize 
this fact and they also believe that the companies in- 
stalled here are giving them as good service at as 
low rates as the present business policy of these pri- 
vately owned hydroelectric companies of the north- 
west will warrant. The complaint of the people is that 
they are not getting the use of electric energy that 
the natural conditions make them entitled to. _ 

The almost universal use in the community of 
electric energy for lighting and the few conveniences 
about the household and the farm to which under pres- 
ent prices they can afford to apply it has taught the 
people here the many practical applications to which 
it could be put for domestic use were it sold in large 
enough volume and at a price that would make such 
use economical. 

The people of Hood River believe that the pri- 
vate companies are not making sufficient effort to de- 
velop the potential market for their output that is 
here. They believe this is more likely to be done by 
a community owned and conducted electric plant, hav- 
ing a monopoly of that business in this district. 

Such a plant would need to earn only operating 
and maintenance expenses, with sufficient surplus to 
pay interest and refund the original cost of develop- 
ment. There would obviously be no indueement for 
a larger earning, and selling rates would naturally be 
held at figures consistent with that business policy. 


J. F. WATT. 


voting 


Hood River, Ore., Feb. 13, 1915. 
REPORTS ON ELECTRICAL FIRES. 

The Underwriters’ Laboratories, Inc., of Chicago 
are about to resume the distribution of quarterly re- 
ports of fires and accidents attributable to the use of 
electricity, and are preparing to again undertake this 
work for the benefit of the subscribers to card reports 
on electrical devices and materials, (but not for gen- 
eral distribution) and add to the bulletin an occasional 
analysis of the service records of various types or 
classes of electrical materials. These parties represent 
an interested body in a position to use such informa- 
tion in a legitimate manner. 

The electrical fire records, as a publication, first 
appeared in November, 1893, as the report of a special 
fire committee. Successive reports were compiled 
quarterly for a year, and the work then became a re- 
cognized activity of the Underwriters’ Electrical Bu- 
reau, acting for the Underwriters’ National Electric 
Association and, later, of the Electrical Bureau of the 
National Board of Fire Underwriters, until the 55th 
printed quarterly, concluding the description of over 
3400 electrical fires, concluding in April, 1907, and the 
reports discontinued. It was felt that the reports had 
served their primary purpose, as indicating the more 
frequent causes of electrical fires and directing atten- 
tion to inherent weaknesses or defects in the con- 
struction of certain of the older types of electrical 
fittings and materials. 
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Now that the great Panama-Pacific International 
Exposition is extending its welcome to the world to 
inspect the record of recent pro- 


ees gress, it is fitting that the people 
Pines of the West give thought to some 


of the means whereby it has been 
possible to bring about this successful culmination of 
endeavor. One vital factor in its success is the at- 
tendance to be attracted by the great conventions to 
be held at San Francisco during the next few months. 
Interest is now focussed on the annual convention of 
the National Electric Light Association in June and 
plans have been completed for a lavish entertainment 
and a profitable session. 


Nor is it now too soon to think of the proper 
meeting place for the next annual gathering, and with 
this thought in mind we believe that a suggestion is 
in order from the West. In its thirty-seven meetings 
of the past the association has never convened in the 
South, unless St. Louis be so construed. Yet the 
South has been the scene of a marvelous electrical 
development, is easily accessible from all parts of the 
country, and has many attractions to offer visitors. 


There are many cities of the South which well 
may claim the honors of entertaining the 1916 conven- 
tion of the association, but there is one in particular 
which has earned the admiration and respect of the 
West for magnanimity during the contest for the expo- 
siton in honor of the completion of the Panama Canal. 
So at this time we believe the suggestion is fitting 
that New Orleans be the place of the association’s 
thirty-ninth annual convention. There is a close bond 
of sympathy between the people of the West and 
those of the South and we trust that New Orleans may 
be so selected. 


Too much emphasis cannot be placed upon the 
necessity for preparedness in utilizing atmospheric 


soe ie nitrogen. Although science has 
Utilization of averted the nitrogen famine pre- 
Atmospheric = dicted by Crookes in 1898, indus- 
Nitrogen try in America has been slow 
to avail itself of this opportunity. Although the 


Pacific Coast is the seat of the greatest future 
agricultural development of this country and also is 
manufacturing large amounts of explosives, reli- 
ance is still placed upon natural nitrates imported 
from Chili and artificial nitrates from Europe. The 
power companies and public service commissions have 
not fully realized that it is economically sound to sell 
electric energy in large quantities for off-peak use at 
prices nearly as low as prevail in Norway. 

An excellent summary of the possibilities of this 
new industry is contained in the paper on “Electro- 
manufacture of Nitrates” by Prof. Maxwell Adams, 
which appears elsewhere in this issue. The annual 


value of nitrogenous products is over one hundred 
million dollars, nearly nine-tenths of which is utilized 
for explosives and fertilizer in the proportion of two 
to one respectively. In fact one strong argument for 
universal peace is the tremendous waste of nitrogen 
which might otherwise be available for agriculture. 
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Thus do we foolishly continue to beat plowshares 
into swords. Every time a gun is discharged not only 
does its missile carry death and destruction but the 
exploded powder represents wasted nitrogen resources. 
How much it is to be hoped, therefore, that these 
United States will not become embroiled in the pres- 
ent European conflict. We cannot too strongly con- 
demn the tactics of the sensational press in trying to 
create a pseudo-patriotism regarding the destruction 
of merchant ships flaunting our flag when their owners 
admit that they are engaged in a most lucrative traffic 
and are willing to take the risks of war. Patriotism 
does not mean commercialism. 


Although nitrogen is one of the most abundant of 
elements, constituting four-fifths of the atmosphere, 
so that there are 33,800 tons of nitrogen over every 
acre of land, its peculiar inertness makes it difficult 
to cause it to combine with the elements. Because 
of its inertness its compounds are singularly active, it 
being an essential constituent of all explosives and of 
the poisonous alkaloids, such as morphine and strych- 
nine. All forms of organic life are dependent upon 
nitrogen for existence, yet neither plants nor animals 
can assimilate it from the air they breathe, although 
a few plants are able to absorb it from the air diffused 
through the soil. 

Electric force, however, can break down nitro- 
gen’s atomic bonds and cause it to unite with other 
elements, though the efficiency of the operation is only 
about four per cent. It is believed that this efficiency 
can be greatly increased by the use of high frequency 
current and experiments are now being conducted in 
that direction. The energy efficiency of the calcium 
cyanamide process, whereby the nitrogen is fixed by 
passing it over heated calcium carbide, is higher than 
any of the high voltage processes now in commercial 
use. For the fiscal year ending June 30, 1914, the 
imports of calcium cyanamide were 30,000 tons, or dou- 
ble the amount of the preceding year. 

As the soils become exhausted, more and more 
nitrogen fertilizers must be added and in the West 
the industry is destined to increase greatly within the 
next few years. The peculiar characteristics of elec- 
tric pumping for irrigation causes a large amount of 
power to be idle during the winter months. This 
power might well be used for the manufacture of air 
nitrates, and thus would electricity fill the dual pur- 
pose of serving water and fertilizer. 


Much information regarding the favorable side of 
Diesel engine operation has been published in these 
columns in the past, and so it is 
no more than just that space be 
accorded to unfavorable criticism 
of this form of prime mover. The 
_ discussion elsewhere in this issue, however, is con- 
cerned more with certain statements made by Prof. 
Adams, than with the engine itself. Aside from point- 


The Diesel 
Engine 


ing out errors in figuring the heat balance the objec- 
tions may be summed up as regards load factor, diffi- 
culty of securing efficient help and doubt as to de- 
preciation. 
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These objections, while sufficient to demonstrate 
that the Diesel engine is not available for every con- 
dition, do not disprove the contention that there are 
many cases in which this new form of prime mover 
can be used to advantage. Time will develop experi- 
enced operators and data on depreciation, while many 
industries having a high load factor are adopting oil 
engines. 

The wide use of the Diesel engine in Europe has 
demonstrated its efficiency and practicability and 
there is every reason to believe that a similar recep- 
tion will ultimately be accorded it in this country. 
Much of the existing prejudice has been created by 
early extravagant claims, but these should not close 
the mind of the power engineer to the fact that the 
Diesel engine is destined to a great future. 


The standard specifications which have just been 
completed by the boiler code committee of the Amer- 
ican Society of Mechanical Engi- 
neers after three years strenuous 
work is one of the finest pieces of 
constructive endeavor ever contrib- 
uted to the public welfare by any engineering society. 
When it is considered that the annual toll from ex- 
ploding boilers has been close to five hundred deaths 
and eight hundred seriously injured, the need of some 
minimizing influence is apparent. That the new code 
is so regarded is evident from the fact that eight or 
ten states have withheld boiler legislation pending its 
issue and active steps are being taken to have it 
adopted throughout the country. 

The specifications are concerned only with the 
design, construction and materials of boiler manufac- 
ture. Subsequently it is intended to also make sug- 
gestions for a model license law for engineers and fire- 
men and a model boiler inspection law. The new code 
applies primarily to stationary boilers and does not 
cover boilers subject to federal inspection and con- 
trol, such as marine, locomotive and other self-pro- 
pelled apparatus. 

The effects of its adoption will be most far reach- 
ing. Instead of the present necessity of a special de- 
sign of boiler to conform to the special requirements 
of each state of the Union, the adoption of its provi- 
visions uniformly will standardize construction and 
consequently lower the cost; it represents a harmoniz- 
ing influence between several hitherto conflicting man- 
ufacturing interests; and it gives an additional insur- 
ance to life and property. The work will stand as a 
lasting monument to the patience and self-sacrifice 
of the committee who prepared it, John A. Stevens, 
consulting engineer; R. C. Carpenter, professor of ex- 
perimental engineering at Sibley College, Cornell Uni- 
versity; Edward F. Miller, professor of steam engi- 
neering at the Massachusetts Institute of Technology ; 
Richard Hammond, president of the Lake Erie Engi- 
neering Works; Dr. Charles L. Huston, vice-president 
and works manager Lukens Iron & Steel Company, 
and William H. Boehm, superintendent of the depart- 
ment of steam boiler and flywheel insurance of the 
Fidelity & Casualty Company. 


The Standard 
Boiler Code 
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PERSONALS 


W. F. Holt of Redlands, Cal., has been elected president 
of the Holton Power Company. 

T. H. Crosby of Portland, Ore., has been elected president 
of the Winlock Home Telephone Company of Centralia, Wash. 

J. W. Marsh, president of the Standard Underground 
Cable Company, is at San Francisco. 

H. A. Lewis, an electrical contractor of Fresno, Cal., re- 
cently spent several days at San Francisco. 

F. V. McAvoy of the Reno Electric Works, Reno, Nev., 
spent the last few days at San Francisco, 

Oliver D. Ziegler, vice-president of the Reynolds Electric 
Company of Chicago, was at Los Angeles last week. 

J. McBraerty of the American Electric Heater Company, 
Detroit, Mich., was a recent visitor at San Francisco, 

J. C. Hobrecht of the J. C. Hobrecht Company, Sacra- 
mento, Cal., was a visitor at San Francisco the past week. 

H. H. Cudmore, manager of the Mazda Bureau of the 
General Electric Company, San Francisco, is at Los Angeles. 

Ed. G. Gordon has been appointed sales agent for the 
Platt Iron Works Company of Dayton, Ohio, with office at 55 
First street, Portland, Ore. 

August A. Busch, president of the Busch-Sulzer Bros. 
Diesel Engine Company, was at San Francisco during the past 
week. 

F. H. Poss, Pacific Coast manager of the Benjamin Elec- 
tric Manufacturing Company, is visiting the Chicago offices 
and factory. 

Jos. Rice, engineer for the Goldfield Consolidated Mining 
Company, Goldfield, Nev., spent several days during the week 
at San Francisco. 

W. S. Heger, dr., of the Busch-Sulzer Diesel Engine Com- 
pany, San Francisco, returned during the week from a busi- 
ness trip to Arizona. 

Frank Bell of the Bell Electric Company, Auburn, re- 
cently spent some time at San Francisco, and left for home 
the first part of the week. 

E. N. Sanderson, New York, has been elected president 
of the Gray’s Harbor Railway & Light Company, Aberdeen, 
Wash., to succeed 'W. J. Patterson. 

H. L. Jackman, manager of the Western States Gas and 
Electric Company, Eureka, Cal., who spent several days at 
San Francisco, left the first of the week for Eureka. 

H. F. Yost, representative of the Electric Railway and 
Manufacturers’ Supply Company for Nevada, spent several 
days on a business trip to San Francisco during the week. 

K. G. Dunn, vice-president of Hunt, Mirk & Co., San 
Francisco, who has been making an extended trip through 
Southern California, returned the latter part of the week. 

E. S. Merrill of the Chicago Fuse and Manufacturing 
Company, who has been spending some time at San Fran- 
cisco, left Friday for Portland, Ore., and the Northwest ter- 
ritory. 

A. B. Saurman, formerly Pacific Coast manager of the 
Standard Underground Cable Company, left San Francisco 
this week to assume his duties as manager of the company’s 
Philadelphia office. 

Chas. W. Wilson of Hunt, Mirk & Co., San Francisco, 
who for several months past has been engaged in the super- 
vision of some large turbines at La Touche, Alaska, left 
March ist for San Francisco, 

F. H. Thompson, formerly representative of the Westing- 
house Electric and Manufacturing Company in the Orient, 





has joined the staff of the Westinghouse Company at the 
Panama-Pacific International Exposition. 

F. H. Gale, advertising manager of the General Electric 
Company, Schenectady, New York, who has been spending 
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some time at San Francisco, left the first of the week for 
a short trip to San Diego and Los Angeles. 

C. V. Aspinwall of the railway and light department of the 
Seattle branch of the Westinghouse Electric & Manufacturing 
Company, has returned from an extended trip through south- 
western Washington in the interests of his company. 

W. S. Thomas, treasurer of the Wagner Electric Manu- 
facturing Company of St. Louis, has been elected a vice- 
president of that company also. Walter Robbins, for many 
years assistant general manager of the company, has also 
been elected a vice-president. 

W. H. Crawford, manager of the Portland office of Chas. 
C. Moore & Company, Engineers, addressed the students and 
faculty of the College of Mechanics at Corvallis, Ore. on 
March 4th, regarding the recent developments in steam en- 
gineering, with particular reference to the steam plant of the 
Northwestern Electric Company at Portland. 

W. W. Briggs, general agent Great Western Power Com- 
pany; A. H, Babcock, consulting electrical engineer Southern 
Pacific Company; A, M. Hunt, consulting engineer; A. G. 
Jones, salesman General Electric Company; H. A. Lardner, 
Pacific Coast manager J. G. White & Co.; Harris J. Ryan, 
professor of electrical engineering at Stanford University; 
C. J. Wilson, assistant engineer electrical distribution Pacific 
Gas & Electric Company, and J. T. Whittlesey, consulting engi- 
neer, are the San Francisco members of the Panama-Pacific 
Convention Committee of the American Institute of Electrical 
Engineers. 


MEETING NOTICES. 

Jovian Electrical League of Southern California. 

John T. Shannon presided at the fine meeting of Febru- 
ary 24th, after Tribune Pieper had completed the business 
session. A letter from Thomas A. Edison, thanking the 
league for their birthday congratulations, was read and ap- 
plauded. A number of out-of-town visiting Jovians were in- 
troduced and there were snappy three-minute talks by M. V. 
Simpson of C. M. Bliven, C. F. Carr on G. F, Kirkpatrick, 
and Don R. Paramore on H. H. Fogwell. The king of 
Hawaiian steel guitar players, Naiona, played a number of 
excellent selections and a character comedienne sang a few 
catchy songs. At the request of the chairman, S. M. Ken- 
nedy then introduced his friend, John Steven McGroarty, 
author of a history of California and the famous Mission 
play, as California’s most beloved historian, dramatist and 
poet. Mr, McGroarty spoke with feeling, reverence and great 
eloquence of the sacrifices and epoch-making work of the 
early Franciscan padres led by Father Serra. 


Water Power Congress. 

Governor Withycombe, of Oregon has sent invitations 
to the governors of ten Western states to participate and 
co-operate in a waterpower congress to be held at Portland 
in the autumn. The purpose of the conference is to map 
out a policy as a suggestion:to congress. The legislature 
of each state is asked to appoint the delegates, Oregon hav- 
ing named W. Lair Thompson, E. B. Piper, S. B. Huston and 
C. S. Hudson, with Governor Withycombe as chairmen. 

Alameda County Electrical Development League. 

The regular monthly meeting of the Alameda County 
Electrical Development League was held at the Key Route 
Inn, Oakland, February 27th, with an attendance of fifty, 
President B. C, Hill presiding. The guests of the day were 
the officers of the California Association of Electrical In- 
spectors. Addresses were made by C. W. Mitchell, on the 
Fire Hazard: G. M. Hodgkins, on the Contractor; Frank Elli- 
son, on the Local Situation Electrically; H. H. Cudmore, on 
Co-Operation; Chas, Wiggin, on the “Get Together Spirit,” 
and F. H. Woodward, on The Central Station. The next 
meeting is to take place on the last Saturday of March, at 
1:15 p. m., Key Route Inn, and to be known as Jovian Day. 
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Messrs. Woodward, Vandegrift and Kimbal are the com- 
mittee on arrangements. 


Portland Jovian League. 

The formal organization and adoption of a constitution 
and by-laws for the Portland Jovian League has recently 
been perfected with the following officers: C. E. Warner, 
president; O. B. Stubbs, vice-president; F. D. Weber, secre 
tary and treasurer; J. H. Sroufe, F, O. Broili, E. A. West, S. 
C. Jaeger, members of the executive committee. Meetings 
will be held every Friday noon at 12:15 p. m. Adjournment 
will take place at 1:15 p, m. Place of meeting will be in the 
Crystal dining room of the Benson hotel. 

The second luncheon of the Jovian League was held Fri- 
day, February 26th, at 12:15 p. m. in the Crystal Room of 
the Benson with an attendance of 60. The chairman of the 
day was C. E. Condit, electrical engineer, Northwestern 
Electric Company, and the speaker of the day was W. H. P. 
Hill, manager of the commercial department of the same 
company. The musical entertainment features of the lunch- 
eon was a violin solo with piano accompaniment. Mr. Hill 
spoke on “Co-operation,” and said in part, “That co-operation 
in its broad sense meant “brotherly love.” Also that he 
personally felt that if the world is “to be redeemed” that 
it will be the businessmen of the country who must be the 
“saviours.” No organization was better fitted to also aid 
in this “millennium of brotherly love” than the Jovian Order 

as the electrical fraternity are always willing to help one 
another in an engineering and commercial way. “You must 
trust the other fellow,” said Mr. Hill, “and you never get 
any more than you give,” and he said he hoped that the fol- 
lowing motto would always be in the minds of the League, 
“All together, all the time, for everything electrical, and all 
together, all the time for everything good.” A membership 
committee was appointed, as follows: L. A. McArthur, chaltr- 
man, assistant general manager Pacific Power & Light Com- 
pany; Geo. Boring, salesman Pacific States Electric Com- 
pany; S. C, Jaeger, proprietor Morrison Electric Company. 


The Central California Gas Company has filed an appli- 
cation with the commission requesting authority to issue 
$26,000 of first mortgage 6 per cent sinking fund gold bonds 
and $14,500 of common stock, or, in lieu of the above, $43,750 
of preferred stock. 

The Pacific Electric Railway Company has filed an appli- 
cation with the commission requesting authority to abanden 
the following lines in the city of Long Beach, Los Angeles 
county: (1) Ocean avenue from American avenue to the 
vicinity of Grand avenue; (2) the track parallel therewith 
on Third street, from Olive avenue to Esperanza avenue; 
(3) Esperanza avenue, including the connections therewith 
with the Third street line and Ocean avenue line. 

G. Warren, owner of the Cambria Telephone Company, 
in San Luis Obispo county, has filed an application with the 
commission requesting authority to transfer his system to 
A. F. Paterson. 

The commission has issued an order granting the Po- 
mona Valley Telephone & Telegraph Union an extension of 
time to February 28, 1916, within which to sell $100,000 of 6 
per cent bonds. 

The decision of the Supreme Court finally sustaining the 
action of the commission in the Oro Electric case is natur- 
ally very gratifying to the commission. The decision means 
that the railroad commission is now to have the power 
through the right to grant or to deny certificates of public 
convenience and necessity, to carry out its broad, state-wide 
policies in the regulation of public utilities. It means that 


the policies of the commission, based on a state-wide view, 
cannot be thwarted by purely local considerations, and that 
henceforth the commission will not necessarily be bound 
to permit the impairment of an existing public utility serv- 
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ice, if it is just and reasonable, by admitting a new public 
utility into the field unless the interests of the public clearly 
so require. 

The Coast Counties Gas & Electric Company has filed 
an application with the commission requesting authority to 
issue $100,000 of first preferred stock at not less than $90 
per share. 

The commission has issued an order approving a lease 
between the Fresno Traction Company and the Southern 
Pacific Company, by which the latter company will operate 
the traction company’s line from Muscatel station eastward, 
a distance of 8 1-10 miles. 

The commission issued an order authorizing the Ocean- 
side Electric & Gas Campany, operating in Oceanside and 
San Luis Rey Valley, San Diego county, to issue promissory 
notes in the sum of $12,442, to be used in refunding other 
notes now outstanding. These notes will bear interest at a 
rate not to exceed 7 per cent per annum. 


CO-OPERATION BETWEEN WASHINGTON AND 
COMMISSIONS. - 


As a result of a conference held February 23rd between 
the Idaho Public Utilities Commission and the Public Service 
Commission of Washington, it was determined that the two 
commissions should co-operate in taking the appraisal of the 
property of the Washington Water Power Company, which 
operates in both states. The Idaho Commission will value 
the property of the utility in Idaho and the Washington 
Commission will do likewise in Washington. The work of 
the engineers of each state will be available for both com- 
missions. In view of that fact it will be necessary for either 
commission to value the whole system in both states before 
any rate adjustment can be made, the result of the arrange- 
ment made at the conference will save several thousand 
dollars in engineering expense to both states, and will result 
in the work being completed in a much shorter time than by 
the engineers working separately. The legal department of 
the two states will co-operate with a view to a proper solu- 
tion of the legal questions that may be involved concerning 
the proper segregation of the valuation of the properties 
devoted to the public service in the respective states. In 
view of the extensive operations of the Washington Water 
Power Company in the two states the case is considered to 
be one of the most important ever brought before the com- 
missions of either Idaho or Washington relative to power 
and lighting rates, and the final determination of the case 
will affect the entire situation relative to power and lighting 
rates in Northern Idaho and Eastern Washington, and will 
probably serve as a precedent for future cases in which ser- 
vice is furnished in one state and the property is located 
within another state.—State Capitol Review. 


IDAHO 


RATE-FIXING AT LOS ANGELES. 


Public utilities rates for Los Angeles will be fixed in 
April for the ensuing fiscal year, beginning July 1, by the 
board of public utilities. President Fulton Lane has held 
a conference with Max Thelen, president of the State Rail- 
road Commission, and the latter has agreed that it will ex- 
pedite utilities rates for Los Angeles for the local board 
to fix them for the coming fiscal year, instead of the State 
Railroad Commission attempting to do so. Under the con- 
stitutional amendments adopted at the last state election the 
authority to fix rates in all cities of the state is placed in 
the hands of the State Railroad Commission. Legislative 
action is necessary to place this amendment into effect, and 
the law will not go into effect until ninety days after the 
adjournment of the legislature. This will delay its operation 
until August 1, which will be too late for Los Angeles to 
have the new rates go into effect on Jnly 1, as specified by 
the city charter. 
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TRADE NOTES. 


Vanderlip & Lard are installing the electrical system in 
the new building being erected at 268-270 Taylor street, 
Portland, Oregon. 

The Electrical Engineering Company of Seattle, Wash., 
has just completed the electrical equipment of the new St. 
Elizabeth Hospital, Baker, Oregon. 

The Jolus Milling Company of St. Johns has reinstalled 
a one 100 h.p., 2300 volt, 3 phase, 60 cycle induction motor 
in its mill. This was done by day labor. 

Allen & Lewis Company are rewiring their complete 
plant at 46-54 Front street, Portland, Oregon, in rigid iron 
conduit. The work is being done by day labor. 

E. S. Knight & Company have the electrical contract for 
the new building located on the southwest corner of. Third 
and Yamhill streets, Portland, Oregon, owned by Frye & Co. 

The Western Electric Works is adding $300 worth of 
work to the lighting and power system in the freight shed 
of the O. W. R. & N. Company at the foot of Hoyt street, 
Portland, Oregon. 

If plans now being considered mature, the proposed B. 
P. O. E. Club Building to be erected at Klamath Falls, Ore., 
for which Houghtaling & Dougan are the architects, will be 
heated with electricity. 


The Northwestern Electric Company, Portland, Oregon, 
is extending the underground electric system on North 
Sixth street, Portland, Oregon; also North Third street is to 
be extended in the near future. 


The Union Meat Company has installed one 100 h.p., 2300 
volt, 3 phase, 60 cycle induction motor, and one 225 h.p., 2300 
volt, 3 phase, 60 cycle induction motor to drive the new 
Allen Shingle Mill at North Portland. 


NePage, McKenny & Company, electrical engineers and 
contractors, with offices in Portland and other coast cities, 
report securing a contract for the installation of a complete 
transmission system at Richfield, Wash. The company’s 
San Francisco office also recently secured a $10,000 electrical 
installation contract in the Clawson school at Oakland. 


The California Association of Electrical Contractors and 
Dealers have taken a large space in the building materials 
exhibition hall in the Metropolitan building, Los Angeles, and 
is paneling the walls to afford 800 sq. ft. of wall space for 
exhibits of electrical appliances. There also will be exhibits 
of heating, lighting and cooking devices of interest to the 
housewife. The work is being installed under the direction 
of Miss M. L. Schmidt, manager of the exhibtion hall. 


The Westinghouse Electric & Manufacturing Company re- 
ports the receipt of the following recent orders: Oakland, 
Antioch & Eastern Railways Company for equipments of 
quadruple No. 333-E, 100 h.p. motors and HL control, dupli- 
cating previous orders. Los Angeles & San Diego Beach 
Railways Company will shortly put into service a number 
of motor cars, locomotives and trailer cars, equipped with 
Westinghouse No. 317 motors with automatic control, These 
equipments will be utilized for train operating during the 
Exposition at San Diego. 


With the final approval of the lease of the Lake Summer 
and Lake Albert salt beds in Southern Oregon, Mr. Jason 
C, Moore of New York City has ordered work to be started 
on their development. Large pumping plants are to be in- 
stalled at the lakes to raise the solutions to an elevation of 
800 ft. within 25 miles and thence they will be carried by 
wood stave pipe lines to the junction of the Columbia ana 
Des Chutes rivers, a total distance of 270 miles. There a 
treating plant will be built for the extraction and manufac- 
ture by electrical methods of nitrates, potassium, sodium 
chloride, carbonate, bi-carbonate, caustic sodas, baking and 
bleaching powders and other materials to be obtained from 
the lake deposits. J. G. Kelley, a Portland engineer made 
the plans. mar 
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Announcement is made by the Westinghouse Electric 
and Manufacturing Company that, effective March 1, 1915, the 
Electric Railway and Manufacturers’ Supply Company of San 
Francisco, Cal., has been appointed agent jobber of the 
former company for the states of California north of the 35th 
parallel of latitude and including the western half of Nevada 
from the 116th meridian of longitude. The latter company 
will handle the various lines of the Westinghouse Company, 
including switches, fuses, insulating material, tapes, var- 
nishes, treated cloths, papers and heating devices. With the 
addition of the Electric Company, the Pacific Coast represen- 
tation of the Westinghouse Company is completed and forms 
the final link in the chain of some thirty-two agent jobbers 
representing the latter company throughout the United 
States. 


The C-H push-button 660 watt brass shell socket is now 
furnished on the following well known makes of portable 
lamp fixtures: The “Wallace” made by the Wallace Novelty 
Company, several models; the “Leindorf,” made by the Lein- 
dorf Electric Light Company, Inc., the “Vanitie,” made by the 
Aladdin Lamp Corporation; the “Dale” of the Dale Lighting 
Fixture Company, and the “Emeralite” of the H. G. Mc- 
Fadden Company. The indicating push button socket has 
been found particularly advantageous because of the small 
neat design and the absence of the protruding rotart key. 
“Push the Button” is the direction given for operating the 
socket as well as for taking up the slack in the portable cord 
for a number of these portables. The small C-H electrolier 
socket is also in use on several styles made by some of the 
above makers of portables. 


NEW CATALOGUES. 


The “Second Reader” from the National Lamp Works 
of General Electric Company gives valuable pointers on the 
operating costs and mechanical features of Mazda and other 
illuminants for street and store front lighting. 

The Busch-Sulzer Bros, Diesel Engine Company has 
issued a new bulletin which describes their Type B, vertical, 
4 cylinder, single acting, 4 stroke cycle, enclosed crank 
case, medium speed Diesel engine, with its three stage air 
compressor integral. 

“National” Bulletin No. 24 from National Tube Company, 
Pittsburg, Pa., gives an interesting and graphic illustration 
of the increase in the manufacture of steel pipe. Whereas 
less than 1 per cent of the pipe output of 1887 was steel 
pipe, the output in 1913 was nearly 90 per cent of the entire 
output of wrought pipe. 

An attractive folder entitled “An Inquiry and the An- 
swer” has just been printed by The Cutler-Hammer Manu- 
facturing Company of Milwaukee. In this folder the text of 
one of many letters received from lighting companies is re- 
produced and a facsimile of a typical reply is included, as 
regards the safety of connecting electric irons and other 
heating devices to the C-H 660 watt socket. 


PUBLICATIONS RECEIVED. 


Second Annual Report of the Arizona Corporation Com- 
mission for the period December 1, 1913, to June 30, 1914, 386 
pp., 6x9 in.; a complete record of docket cases, informal com- 
plaints, orders, accident reports, incorporations, etc. for 
dates named. Phoenix, Ariz. 

Seventh Annual Report of the Board of Railroad Com- 
missioners and ex-officio Public Service Commission of the 
State of Montana for the year ending November 30, 1914. 
Helena, Mont, 

Scientific Paper No. 239 from the U. S. Bureau of Stand- 
ards, “A Vibration Electrometer,” by Harvey L. Curtis, illus- 
trates and describes an instrument for measuring alternating 
current of very small capacities (.001 microfarad) at -low 


frequencies (50 cycles). 
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REACTIVE FACTOR METERS. 

The art of electrical measurements has reached such a 
state of perfection that the introduction of a totally new type 
of instrument to measure a quantity not previously directly 
measurable becomes an event of great interest. 

Although instructed to keep the power factor of the 
circuits over which they have control as near unity as pos- 
sible, switchboard attendants often maintain a power factor 
of one or two per cent less than unity as being good and 








Type TI Reactive Factor Meter. 


do not try to improve it. But computation and tests show 
that a power factor of even only one or two per cent less 
than unity is not as good as it appears to many station 
attendants, especially on rotary converters. At 98% per cent 
power factor the armature copper loss in the leading tap cvwils 
of a rotary is almost half again as much as at 100 per cent 
power factor. Under heavy load this is often enough to 
cause trouble in the tap coils. Also, the average heating in 
all the armature coils is about a quarter again as much at 
98% per cent power factor as at 100 per cent. The capacity 
of the rotary is therefore decreased considerably. 

The measurements of “idle currents” is in general a re- 
cent development, wattmeters having been used recently so 
connected as to measure the idle volt ampere, or “wattless 





Power Factor Meter. 


component.” The reactive factor meter, however, corres- 
ponds in its action to the power factor meter and bears the 
same relation to the latter, that the “wattless component 
meter” bears to the “wattmeter.” This meter indicates the 
sine of the angle of lag or lead instead of the cosine as in 
the power factor meter. Unity power factor is, therefore, in- 
dicated as zero reactive factor. 

If instead of the power factor meter there is on the 
circuit a reactive factor meter, a condition of 98% per cent 
power factor is indicated as 17% per cent reactive factor, and 


. . ~“ 
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the attendant will be more on the alert and will be more apt 
to improve it. 

Power factor and reactive factor are equal at the value 
70.7 per cent. At higher power factor, the load conditions 
are more conspicuously indicated on the reactive factor 
scale. At lower power factors the reverse is true. Reactive 
factor meters are therefore recommended for use only on 
circuits operating normally at power factors close to unity 
and which never fall below 70 per cent. 

The Westinghouse Electric reactive factor meter, which 
has been recently introduced, operates on the rotating field 
principle like their power factor meters, now on the market 
for several years. A rotating field is produced in angularly 
placed coils connected in shunt with the metered circuits, one 
for each phase of the system in the case of polyphase meters. 
In their field is provided a movable iron vane or armature. 
magnetized by a stationary coil whose current is proportional 
and in phase with that of the line current in one phase of 
the circuit. As the iron vane is attracted or repelled by the 
rotating field of the angularly placed coils, it takes up a 
position where the zero of the rotating field occurs at the 
same instant as zero of its own field. Thus its position indi- 
cates the phase angle between the voltage and current of 
the circuit. The reactive factor meter is then calibrated to 
read ‘the sine of the angle indicated while the power factor 
meter is calibrated to read the cosine. 

In the three-phase meter the rotating field is produced 
by three coils spaced 60 degrees apart; in the two-phase 
meter by two coils spaced 90 degrees; in the single-phase 
meter the rotating field is produced by means of a split-phase 
winding connected to the voltage circuit. 

The Westinghouse reactive factor meters are enclosed 
in round dust-proof cases, the type SI being 7 inches and the 
type TI being 9 inches in diameter. They match in appear- 
ance the Westinghouse types SM and TM ammeters, volt- 
meters, and wattmeters. The entire pointer is visible so that 
readings are easily made from a distance. No springs are 
used to control the movement or carry current, nor are there 
any moving coils, the construction thus being extremely 
simple. The meters are not influenced by external fields. 








LARGEST SURGICAL ELECTRIC MAGNET. 


The removal of pieces of shrapnel steel-jacketed bullets, 
etc., by the use of powerful electro-magnets in hospitals abroad 
has been acclaimed by many newspapers as the very lates» 
application of science to surgery. It is interesting to note 
that the Westinghouse Electric & Manufacturing Company 
has installed in the Relief Department of its East Pittsburgh 
Works a magnet for removing metal embedded in the flesh, 
which is one of the most powerful in the world. 

The magnet is mounted on a box containing the resistor 
which is used to regulate the amount of current flowing 
through the coils. It requires 4000 watts for its operation 
and is designed for operation on 70 volts. 

Dr. C. A. Lauffer, medical director of the Westinghouse 
Electric & Manufacturing Company, relates a number of in- 
stances in which the magnet has proved invaluable. Among 
these is the rather amusing case of a workman who at- 
tempted to drill one of his own teeth. The drill broke off 
about half an inch from the end and remained in the cavity, 
and it seemed as if the only way to remove the drill would 
be to pull the tooth. However, a special extension was made 
and fitted to the magnet pole. As soon as the extension was 
brought in contact with the drill and the current switched 
on the drill was immediately drawn out. Pete 
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NEWS NOTES 


INCORPORATIONS. 


BOISE, IDAHO.—Articles of incorporations have been 
filed of the Rockland Valley Telephone Company to own and 
operate a telephone system at Rockland. The capital stock 
is $5000. 


LEWISTON, IDAHO.—Articles of incorporation of the 
Lewiston-Clarkston Transit Company whose purpose is to 
construct and maintain an electric line in the Lewiston- 
Clarkston Valley, have been filed. The capital stock is $500,000, 
consisting of 5000 shares, par value $100. Of the capital 
stock $400,000 is common and $100,000 is preferred. The 
stockholders are A. G. Nortz, E. I. Nortz and G. W. Burrows 
of Breckenridge, Minn.; W. N. Nortz of Devil’s Lake, N. D., 
and R. C. Dahihjelm and Eugene A. Cox of Lewiston. 


VALLEJO, CAL.—Commissioner G, H. Warford, Fred 
Hilbert and others have incorporated a company which plans 
the installation of automobile telephone service throughout 
the state. Rights have been secured from the Pacific Tele- 
phone & Telegraph Company for the use of their poles along 
the county roads and telephone boxes are to be installed by 
the new company at intervals of approximateiy two miles. 
The purchase of a telephone box key at $10 per year by 
automobilists entitles them the use of this phone service in 
any part of the state. 


FINANCIAL. 

SAN FRANCISCO, CAL.—The Universal Electric & Gas 
Company has filed with the supervisors its statement for last 
year, in which its receipts are placed at $125,898, and its out- 
lay at $111,439, including $6134 for taxes, $17,159 for depre- 
ciation and all operating and other expenses. The net rev- 
enue remaining is $14,459. The estimated present value of 
the company’s plant is set down at $1,246,850. 

PORTLAND, ORE.—The Northwestern Electric Com- 
pany has offered $1,200,000 of 6 per cent cumulative pre- 
ferred stock for sale to the general public. This allotment, 
together with $800,000 worth already taken by California in- 
vestors, makes the entire issue of $2,000,000 of the company’s 
preferred stock. The proceeds will be used to retire the 
short-time 6 per cent gold notes issued to complete the com- 
pany’s electric generating plant and distributing system. 


ILLUMINATION. 


NEWPORT, CAL.—The lighting system along the beach 
was damaged by recent high tides. 

LOS ANGELES, CAL.—The board of supervisors has ap- 
proved a contract for improvement work in the Lancaster 
Lighting District. 

SACRAMENTO, CAL.—Scott, Lyman & Stack have been 
awarded the contract for the installation of 13 electroliers 
on Maple avenue. 

BAKER CITY, ORE,—Circulation of petitions calling for 
an election to vote on a bond issue for the extension of the 
present municipal lighting plant has been started by N. F. 
Newton, An issue of $80,000 is asked. 

PORTERVILLE, CAL.—Maps of the business district are 
being prepared by the engineering department of the Mt. 
Whitney Power Company and upon these maps estimates of 
cost of lighting with electroliers will be prepared. 

BRES, CAL.—At a meeting of the chamber of commerce 
the matter of extending the street lighting system into the 
resident districts was discussed. H. A. MacClatchie and Geo. 
Arnold have been appointed to get views of the residents in 
the matter. 


LODI, CAL.—The matter of installing an electrolier sys- 
tem on several streets in this city is now under consideration 
iby the city trustees. It is possible that the new electro- 
liers will be similar to those in the down town district which 
are, three-light fixtures. 


PASADENA, CAL.—A resolution of intention has been 
adopted by the city commission for installing 35 ornamental 
iron and copper lighting posts along Fair Oaks avenue from 
Dayton to California street, in accordance with Plan A-12 
on file with the city engineer. 


SAN FRANCISCO, CAL.—The lighting of Van Ness ave- 
nue from Market to North Point with electric lamps sus- 
pended from the Municipal Railway trolley poles makes it 
one of the best lighted thoroughfares in the city. This illum- 
ination is provided by the board of supervisors. There are 
258 trolley poles, and each of them holds two lamps on 
brackets, making in all 516 powerful lights. 


TRANSMISSION. 

TOMBSTONE, ARIZ.—At a recent mass meeting the tax- 
make a contract with Phelps-Dodge to furnish electricity to 
the city. io 

McMINNVILLE, ORE.—The Yamhill Electric Company 
of Neuberg has been granted a permit to construct an electric 
power line on roads out from Carlton. 


LOS ANGELES, CAL.—The Pacific Electric Railway 
Company has offered to sell its electricity distributing system 
at Venice to the Southern California Edison Company. 

SHERWOOD, ORE.—Harry Carlton and Frank Saylor, rep- 
resentatives of the Tualatin Electric Company, are consid- 
ering the extension of the electric lines of the company 
in Tualatin, Tigard, Greensboro and Metzger districts. 

SPOKANE, WASH.—Harry A. Flood, president of the 
Trustee Company will take steps to begin work shortly on 
the steam heating and electric light and power system. The 
estimated cost is $300,000. The franchise was issued in April. 

BOISE, IDAHO.—The application of thé Ashton & St. 
Anthony Power Company for a certificate and necessity to 
build a power plant on the north fork of the:Snake River 
about two miles west of Ashton, has been granted by the 
state public utilities commission. 

ALBUQUERQUE, N. M.—Albert Keys of the Pecos Valley 
Gas & Electric Company of New Mexico, states that a num- 
ber of contracts have been signed by. his company for pump- 
ing plants for irrigation purposes, an industry to which the 
company’s main efforts are directed, and also states that if 
contracts increase the plant will be increased to double its 
present capacity. 


TELEPHONE AND TELEGRAPH. 


SILVER CITY, N. M.—Sufficient subscribers have been 
secured for the Flora Vista section of the La Plata telephone 
line and work will proceed as rapidly as possible. Dr. M. D. 
Taylor has been appointed chairman of the committee to 
take charge of the affair. 

SAN FRANCISCO, CAL.—The police and fire alarm tele- 
graph systems are now being operated from the new quar- 
ters in Jefferson Park, The new building is said to be the 
finest of its kind in the United States. The alarm system 
was built entirely in this city by employes of the department 
at a saving of about $35,000. With the department out of 





the old brick building in the Civic Center no time will be 
lost in wrecking that structure so that that portion of the 
square can be put into order and a fountain installed. 








